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Kimble Dairy Test Ware is made to make 
the most rigid tests of the industry. 


it's Kimble Dairy Test Ware 


...the standard for jong, dependable service 


QOurstanpinc accuracy and quality have 
established Kimble Dairy Test Ware as a 
recognized standard of the dairy industry. 
Careful tempering to equalize strains cre- 
ates glassware of maximum strength and 
longest life expectancy. 


Kimble Dairy Test Ware meets all federal 
and state requirements, passes the most rigid 
tests for accuracy and serviceability 

Kimble Dairy Test Ware is distributed by 
leading dairy supply houses throughout the 
United States and Canada. 

















4 Kimble Glass Company, Subsidiary of Owens-Illinois, Toledo 1, Ohio 1 
| Send new 5th Edition of “A Manual for Dairy Testing.” | 
| Name 
7 Company | 
| Address : 
. City Zone State | 

sia slit acdsee Datta Sabicea all 


KIMBLE DAIRY TEST WARE Owens-ILLINoIs 


AN @) PRODUCT GENERAL OFFICES » TOLEDO 1, OHIO 
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Front row, left to right—C. W. Upp, Mrs. C. W. Upp, Buck Green, H. D. Ellzey, William Nelson, 
Lantz Womack, Clarence A. Lorio, Mrs. A. J. Gelpi, A. J. Gelpi, G. D. Miller, John Barclay, Eugene 
Otts, Tony Cummings, and H. G. Nelson. Second row—J. B. Frye, Jr., Mrs. J. B. Frye, Mrs. J. N. 
Efferson, Mrs. H. G. Nelson, Mrs. Cecil Branton, Harry Post, Paul Busquet, Mrs. R. G. Robinson, B. J. 
Burch, Mrs. J. L. Fletcher, Mrs. J. E. Johnston, E. J. Stone, Lester Carville, Mrs. E. J. Stone, Mrs. 
G. A. Hindery, L. L. Rusoff, and Mrs. L. L. Rusoff. Back row—N. J. Matherne, Bobby L. Kilpatrick, 
H. A. Herman, J. L. Cadwallader, H. C. Kellgren, J. E. Johnston, J. L. Fletcher, R. G. Robinson, H. 
W. Anderson, L. P. Batte, W. W. Simmons, Paul Gantt, T. E. Patrick, C. C. Davis, and John Hall. 


Louisiana Division of A.D.S.A. Holds 
First Annual Meeting 


Some 70 A.D.S.A. members and student af- 
filiates attended the first Annual meeting of the 
Louisiana Division of the A.D.S.A. held in 
April at Baton Rouge, La. 

Louisiana is the first state division associa- 
tion of A.D.S.A. If this meeting is any indi- 
cation, a state A.D.S.A. division may serve a 
very useful purpose. The entire program was 
built around the theme of an intelligent and 
scientific approach to problems of the dairy 
industry in Louisiana. 

The group included milk producers, dairy 
product manufacturers, regulatory officials, key 
personnel from the State Divisional of Agri- 
culture, and College personnel from Louisiana 
State Univ. and several other state colleges. 

L. L. Rusorr, of L.S.U., served as program 
committee chairman. J. N. Errerson, Dean of 
Agriculture at L.S.U., gave the weleoming ad- 
dress, and H. G. Netson, Southwestern Louisi- 
ana College, Hammond, and president of the 
new division, gave the keynote talk. 

Features of the program included panel dis- 
eussions on “The Problem of Adulterated 
Milk,” and “Milk Plant Quality Programs for 
Raw Milk Used in Louisiana.” 

H. A. Herman, executive secretary of the 
National Association of Artificial Breeders, 
Columbia, Mo., was the guest luncheon speaker. 
His topic was “The Impact of Science on the 
Dairy Industry in Louisiana.” More efficient 
milk production, quality control, effective proc- 
essing and manufacturing, and aggressive 
marketing were some of the major items 
stressed as products of research findings. 


A Message from the Membership 
Committee 


Once again it is time for each of us to think 
about membership. The efforts of everyone in 
helping realize the goal of 2,400 members for 
1958 are greatly appreciated. 

Your Membership Committee set a goal of 
2,500 members for 1959. The drive will begin 
on Oct. 1, 1958. Your officers are not interested 
in membership just for the sake of having more 
names on the roll. Rather, it is believed that 
there are many people serving in significant 
iobs in the dairy industry who can benefit ma- 
terially from being affiliated with the A.D.S.A. 
and who can contribute in a great way to the 
future growth and development of the organi- 
zation. 

Each member of the Association can help 
in many ways. For instance, if you are the 
secretary of or an active member in some dairy 
organization, you should never pass up the 
opportunity to tell the membership about 
A.D.S.A. and for what it stands. A few com- 
plimentary remarks from you about the or- 
ganization and its officers year after year will 
aid immensely in educating the dairy leaders 
throughout the country about A.D.S.A. 

A private conversation over a glass of milk 
(or perhaps a cup of coffee) is the best way 
to get the job done. You, as a member of the 
Association, undoubtedly know of prospective 
members. Please suggest those names to a com- 
mittee member or drop a note directly to See- 
retary H. F. Jupxrys. Letters, posteards, 
phone calls, and routine distribution of pro- 
motional materials will help, but personal con- 
tact is the best way to get the job done. 
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.. INCREASES 
HEAT SHOCK TOLERANCE 


After ice cream leaves the plant, control of 
holding temperatures is largely lost. FropEx 
Corn Syrup Solids are a compensating 
factor, since they raise the freezing point and 
permit higher holding temperatures of ice 
creams, sherbets and novelties, thus increasing 
tolerance against heat shock. 

The pro-sugars in FROoDEXx improve flavor and 
promote smoother, better-tasting texture. 

In addition, there are definite economic 
advantages in the use of FropEx in modern 
ice cream manufacture. Write to our 
Technical Service Department for further 
details. Free samplés of FropEx 

are yours on request without obligation. 


AMERICAN MAIZE 


PRODUCTS COMPANY 


250 PARK AVENUE «© NEW YORK 17.N.¥ 














ATLANTA * BOSTON * BROOKLYN + BUFFALO * CHICAGO 
DENVER * FORT WORTH * GRAND RAPIDS * LOS ANGELES 
MEMPHIS * PHILADELPHIA * PITTSBURGH * PORTLAND 
ST.LOUIS * ST.PAUL * SAN FRANCISCO * SEATTLE 
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Your efforts for this worthy cause will be 
deeply appreciated by the Membership Com- 
mittee consisting of J. B. Frye, Jr., W. W. 
Snyper, W. S. ArsucKieE, L. R. Down, C. A. 
Ernstrom, E. L. THomas, H. A. BENDIXEN, 
F. A. Worpere, G. E. Stopparp, P. M. Reaves, 
J. E. Jonnston, J. A. Evuiorr, GEorGEs BE- 
LANGER, and D. L. Gipson. 


Recent Retirements 


J. A. NEWLANDER has recently retired after 
39 years of distinguished service at the Univ. 
ot Vermont, Burlington. For the past two years, 
he has been acting head of the Animal and 
Dairy Husbandry Dept. during the illness of 
W. H. Rivet. 

Born Jan. 18, 1891, Dr. Newlander received 
his B.S. degree from Cornell Univ., Ithaca, 
N.Y., in 1919, his M.S. 
degree from the Univ. 


of Vermont in 1921, 
and his Ph.D. degree 
from Cornell in 1939. 


He went to the Univ. 
of Vermont in 1919 and 
continued there until his 
retirement last July. He 
served as an instructor, 
1921-1929, as assistant 
professor, 1929-1939. as 
associate professor, 
1939-1949, and as pro- 
fessor from 1949 until 
his retirement. During 
1956-1958 he was acting head of the depart- 
ment. 

As a member of the University staff, Dr. 
Newlander’s work was divided between teach- 
ing and research, mainly in the field of animal 
nutrition. Of the 21 Vermont agricultural 
county agents, 16 are former students of Dr. 
Newlander. During his years at the Univer- 
sity, he has played an important role in help- 
ing to raise the levels of milk production per 
cow in New England dairies; and the results of 
his research work have been accepted and ap- 
plied throughout the world. 





Newlander 


He has done outstanding research work in the 
fields of mineral metabolism and vitamin D 
requirements of dairy cattle and on the best 
methods for making grass silage. He has pub- 
lished more than 50 technical bulletins and 
journal articles on his findings in these and re- 
lated fields. One of his reports was presented 
at the 1949 International Dairy Congress. He 
is the author of two textbooks, Testing Dairy 
Products (1926) and Testing and Chemistry of 
Dairy Products (1949). 

Dr. Newlander has served as chairman of the 
Eastern Division of A.D.S.A. and as secretary- 
treasurer of the Vermont Dairy Plant Opera- 
tors and Managers Association. He is a mem- 
ber of Sigma Xi and has served as secretary 
of the Vermont Chapter. He is an honorary 





o 


member of Alpha Zeta and was recently made 
a Life Member of A.D.S.A. 


J. C. Knorr will retire from active teaching 
and research duties on September 16, 1958, 
after 38 years of distinguished service to the 
State College of Washington, Pullman. 

Dr. Knott, born on a farm near Tipton, Ia., 
May 26, 1893, entered the State College of 
Washington in 1915 
and graduated in 1920. 
He served in World 
War I as a sergeant 
with the U. S. Army 
Engineers, 1917 - 1919, 
and also served overseas 
with the A.K.F. He re- 
ceived his M.S. degree 
from Washington in 
1930 and his Ph.D. 
from the Univ. of Min- 
nesota, St. Paul, in 
1941. 

Dr. Knott became 
dairy herdsman at the 
State College of Washington in 1920 and 
progressed to instructor in dairy husbandry, 
1926; assistant professor, 1930; associate pro- 
fessor, 1936; and professor of dairy husbandry, 
1940. 

In 1942 he became director of Extension at 
Washington and held this position until 1946 
when he was appointed Director of the Insti- 
tute of Agricultural Seiences. In 1955, Dr. 
Knott asked to be relieved of his administra- 
tive duties and returned to the Dept. of Dairy 
Science to carry on teaching and research ac- 
tivities. 

Dr. Knott has been a long-time member of 
the American Dairy Science Association and 
served as a director in 1941. He has been chair- 
man of the Western Division. More recently 
he has served as a member of the Dairy Cattle 
Health Committee of the A.D.S.A., and has 
also been a member of the Visitation Commit- 
tee, Northwest Association of Secondary and 
Higher Schools. He has also served on the 
U.S.D.A. National Dairy Research and Market- 
ing Advisory Committee. 

In the fall of 1957, Dr. Knott was a judge 
of dairy cattle at Guayaquil Livestock Expo- 
sition of Eeuador. In addition to the preceding 
accomplishments, he has served on numerous 
state and national committees throughout the 
years. He is truly an outstanding Agricultural 
Statesman. 

Some of Dr. Knott’s other activities include 
chairman, Resource Development Council, Pa- 
cifle Northwest Land-Grant Institutions; mem- 
ber, irrigated agriculture and water resourees 
committee, American Association of Land- 
Grant Colleges and Universities; member, ad- 
visory committee, Columbia Basin Project to 
advise Secretary of the Interior on Allocation 
of Construction Costs; contact man, Technical 
Assistance to Foreign Agriculture Program; 


Knott 
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How the 

RAPID-FLO’ Check-Up 
helps improve 

milk quality and profits 


It takes quality milk to produce quality dairy 
products—and quality begins on the farm. 


Most producers take pride in their job— 

and do the job well with a reminder now and 
then of those factors so important in quality 
milk production. They’re eager to avoid 
possible rejection—to earn top quality prices. 
The Rapid-Flo Check-Up for mastitis and 
sediment is an important aid in a quality 
farm milk program. Here’s how it works: 


The producer filters the milk from 4 cows through an 
engineered Rapid-Flo Single Faced Filter Disk. If the milk 
slows down it is his first warning that something is wror.g! 


The used disk is carefully removed from the strainer and 

> placed on a piece of heavy paper. The producer then rinses 
the strainer, puts in a new engineered Rapid-Flo Single Faced 
Disk and proceeds with the next 4 cows, keeping track of 
which cows’ milk is filtered through each disk. 


sees garget or foreign matter he filters the milk from each 


3 After the foam disappears, each disk is examined. When he 
cow in that group individually at the next milking. 


Examination of these disks will then indicate which cow, or cows, 

is causing trouble. This Rapid-Flo every cow Check-up will also indicate 
sources of extraneous matter and the steps necessary to 

produce clean milk. 


Every producer can use this simple, common sense 
program to help avoid loss. When you recommend 
engineered Rapid-Flo Single Faced Disks 

and the Rapid-Flo Check-up you are helping 

him see for himself how to improve milk 

quality and profit. 


FILTER PRODUCTS DIVISION 





4949 West 65th Street Chicago 38, Illinois 


Copyright 1958, Johnson & Johnson, Chicago 





JOURNAL OF DAIRY 


president, Pullman, Wash., Chamber of Com- 
meree; commander, Pullman American Legion 
Post; trustee, Methodist Chureh, Pullman; 
member, advisory committee, Washington State 
Dept. of Agriculture; nationally approved 
judge for all breeds of dairy cattle; member, 
official classification committee, Holstein-Frie- 
sian Association of America; member, educa- 
tional and welfare national grain sanitation- 
committee, USDA and U. 8S. Dept. of Health; 
and administrative advisor, W-2 Regional Co- 
operative Dairy Breeding Project. 

He is also a member of Sigma Xi, Alpha 
Zeta, Phi Kappa Phi, Phi Sigma, Phi Eta 
Sigma, Alpha Gamma Rho, and the Crimson 
Cirele. 


Dairy Remembrance Fund Report 


The Dairy Remembrance Fund, Chicago, IL., 
held its annual meeting recently in Washing- 
ton, D. C. The meeting included election of 
officers and board members and a report by the 
chairman of the Fund’s Allocations Committee. 

Ceci, Dawson, recently retired president of 
the Dixie Cup Division of the American Can 
Co., Easton, Pa., beeame the Fund’s second 
president. He succeeds Mapison Lewis, the 
Fund’s first president, who became chairman 
of the Board. Mr. Lewis 
had served as president 
for five years. 

Other officers elected 
were D. V. JOSEPHSON, 
Pennsylvania State 
Univ., vice president; 
EK. B. Lenrack, Cream- 
ery Package Manufac- 
turing Co., treasurer; 
R. J. OSwaAp, National 
Dairy Council, assistant 
treasurer; Rosert Ro- 
SENBAUM, David Mi- 
chael and Co., Ine., see- 
retary and executive di- 
rector; and Mrs. JEAN ETHERIDGE, David Mi- 
chael and Co., Ine., assistant secretary. 

The following persons were elected to the 
Board for a period of three years: D. M. Dent, 
Borden Food Products Co.; J. C. SHaw, Univ. 
of Maryland; Gzorce Bonn, Montelair, N. J.; 
H. R. Geisinger, Pennsylvania Association of 
Milk Dealers; E. D. MircHe.y, Biltmore Dairy 
Farms, and Robert Rosenbaum. 

R. J. Werner, Milk Industry Foundation, 
will serve out the unexpired term of Col. B. F. 
CASTLE, retired, also of the Foundation. W. K. 
Houtm, Indiana Dairy Products Association, 
will fill the unexpired term of the late E. J. 
MatHer. Also at the meeting, tributes were 
paid to Mr. Mather and Wi.uiAm List, JR., 
both of whom had passed away recently. 

Dr. Josephson, chairman of the Fund’s Al- 
locations Committee reported on a six-month 
Fund survey of dairy college needs in the 
United States. 

He told the delegates that it is currently im- 





Dawson 
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Here's the Best Clean- 
ing Method Yet Devised! 


KLENZADE 


PIPELINE and BULK TANK CLEANERS 
aow ad 
wit, PL-190 

¥ ALKALINE CLEANER 


mr \ 5 PL-3 
Wee Ongauie Aid 
CLEANER 


First in the bulk tank and pipeline milker field, Kienzade 
now offers a still further improved Alternate Cleaning 
System with the remarkable new Klenzade PL-190 Chlor- 
inated Alkaline Cleaner. For sparkling clean lines and 
tanks — free of milkstone, streaks, and film — stock and 
recommend Klenzade PL-190 and PL-3 to your pro- 
ducers . . . high quality cleaners for low count milk. 


KLENZADE PRODUCTS, INC., BELOIT, WIS. 


leader in Cleaning Chemicals | 
You Can 
~oMlenzade 
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ideal For All 

ICE CREAM MIXES, 
Especially for 
CHOCOLATE 


INSTANT 


! LIQUID 

















STABILIZER 





THE INSTANT 
LIQUID STABILIZER! 


Pours into cold mix 
Hydrates instantly 
Eliminates burn-on 


Fine body and texture 
with desirable melt-down 


Available in pre-weighed unit cans 

Won't break down at high temperatures 

e Provides low viscosity over cooler 
—particularly for chocolate mixes 
Greatly improves regeneration factor 

e Needs no pre-mixing with sugar or water 


e Available in custom blends to suit 
your specific formulations 


ONE HOUSE STANDS OUT 


-in Fine Dairy Ingredients 
* Registered trade mark for American Food 
Laboratories’ Instant Liquid Stabilizer. Product 
and AMFOLAB process Patented. 


om 


Hy AMERICAN FOOD 
LABORATORIES, INC. 


1000 STANLEY AVENUE, BROOKLYN 68, WN. Y. 









1442 FLOWER STREET. GLENDALE 1, CALIFORNIA 


PHILADELPHIA - Detroit - Coicaco - Oaicas 


Bactimore - 
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possible to obtain accurate information about 
the over-all dairy college conditions without 
taking a great deal of time and trouble to un- 
cover the facts. Neither the colleges, as a group, 
nor the industry is able to know the numbers 
of students available for future employment 
or the many other bits of information which 
would enable both groups to work together 
toward a solution for the shortage of regis- 
trants and future technicians. 

The fund recommended setting up a central 
location, preferably within the framework of 
the American Dairy Science Association, to 
which regular reports could be sent by all 
those concerned with dairy education problems. 
The Fund will appoint a committee to cooper- 
ate with other agencies within the dairy in- 
dustry for the accomplishment of this goal. 

Each college would be asked annually to re- 
port its registrations in various categories. Its 
available scholarships and all data pertaining to 
these, the nature of the funds available for 
graduate assistantships and research fellow- 
ships, the sources and amounts of funds avail- 
able for student assistance, and dairy student 
problems and needs. This central agency would 
also attempt to find out the conditions under 
which students may hope to find employment 
within the dairy industry during both their 
study and their vacation periods. Eventually, 
it is hoped that a clearing house might be estab- 
lished through which the industry may make 
known its current needs and that these may be 
passed along to the colleges. 

The colleges were almost unanimous in re- 
porting their need for a recruitment film and 
for materials with which to encourage an in- 
terest in studies in the dairy fields. The dele- 
gates voted to make 12 copies of “This is the 
Dairy Industry” available as a contribution 
toward the industry project which will seek 
to distribute 100 copies of this fine film for 
showing to thousands of high school people. 
The film was made possible by a grant from 
the American Dairy Association to the dairy 
commodity groups which made up the Dairy 
Industry Committee. 

In addition, the Fund’s survey showed that 
many colleges need one copy of this film for 
their own libraries to show prospective students 
and for joint industry-college use in special 
recruitment projects. The Fund voted money 
to be used for assisting colleges to purchase 
these films provided funds were to be matched 
by local industry groups. 

Some colleges have ample resources to cover 
the needs of their presently curtailed numbers 
of registrants. Some are unable to cope with 
the needs of their present students. A few 
colleges have satisfactory resources for the 
stipends needed for graduate assistantships but 
many are unable to encourage graduate work 
because of either a lack of funds or for other 
reasons. Some of the colleges in this latter 
group reported that they have no graduate 
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students as a result of this unfortunate situa- 
tion. 

The Fund’s delegates decided to continue 
investigating the needs of the dairy schools and 
to make available the results in the form of 
specific projects, each of which would have a 
dollar tag placed upon it for presentation to 
the entire dairy industry, from which support 
would be asked. Corporations, groups, and in- 
dividuals could support these specific needs by 
having their contributions administered by the 
Dairy Remembrance Fund in such a way that 
each project would bear the name of the donor, 
Tax-exempt status was granted to contributions 
to the Fund by the government in a recent 
decision. 

Dr. Josephson reported that in most colleges 
present-day students preferred employment to 
meet current needs rather than long-term loans. 
This constitutes a glowing tribute to the self- 
reliance of the dairy undergraduates of today. 

The delegates voted to continue a reserve to 
be made available as loans in amounts not to 
exceed $400 to any one individual in any 
calendar year for repayment after graduation 
and at minimum rates of interest depending 
on the scholarship shown by the student. Such 








i || 


loans were viewed as being of value in emer- 
gency situations only, a number of which had 
already been brought to the attention of the 
Fund. 

The delegates authorized a _ reserve fund 
from income to be received during the coming 
calendar year, the income from which would 
be used to meet the needs of dairy departments. 

In a further action, the Fund voted its third 
annual contribution to the central dairy refer- 
ence library located in the National Dairy 
Council. This library was sponsored by the 
Dairywide Coordinating Committee for Nu- 
trition Research but contains volumes covering 
every phase of the dairy industry. The library 
is open for use by anyone wishing to do re- 
search in any phase of the industry. 

The Fund marked the completion of its first 
five vears of service to the dairy industry. It 
serves as a mechanism through which honor 
may be paid to individuals and others upon 
a wide variety of occasions which are memora- 
ble. This is accomplished through the sending 
of contributions, small or large, to the Dairy 
Remembrance Fund, 111 North Canal Street, 
Chicago 6, Ill., giving the name of the person 
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| We Specialize in IDEAS 
That Benefit the Dairy Industry 


; 


Ideas to speed up production. . . Ideas 
that improve present products... 
Ideas that create new products... Ideas 
that bring new sales, new profits to milk 
| and ice cream plants of all sizes. 


For instance, right now Ramsey flavors 
of ice cream with their specially designed 
4-color cartons are reaping big profits for 
ice cream plants. A newly introduced line 
of Dip-N-Chip Bases is creating tremen- 
dous surge in sour cream sales. Fresh fruit 
toppings for Cottage Cheese were so 
successful in short term introductions 
that many dairies have adopted the plan 
for year-round promotion. 


These ideas are your ideas too! Simply 
write for full details and product samples. 


RAMSEY Laboratories, Inc. 


2742 Grand Avenue, Cleveland 4, Ohio 
For fast service, call SWeetbriar 1-2727 
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or persons which the donor desires to honor. 

SIMPLIFIES Those remembered are notified without mention 
being made of the sum, and the contributions 

SANITATION are used for welfare and educational purposes. 
Corporations and others wishing to support 

various phases of the educational needs of the 
dairy colleges may use the Fund for the ad- 
ministration of such contributions, to which the 
name of the donor will be attached in a manner 


TAMED JO0INE’'¢ which can be specified. 


| '@) Ly +' N ¥ May, 1958, Journals Needed 


DETERGENT-GERMICIDE 


The warehouse supply of May, 1958, issues 
of the JourNAL oF Dairy ScrENCE has been 
exhausted, and copies of this particular issue 
are needed to take eare of back copy orders, 
late subseribers, and late memberships. 





If you do not need your May, 1958, issue, 


tOSAN is 2 powerful cleaner as well send it to the JouRNAL oF Datry SCIENCE in 


as sanitizer. Replaces two or more 





products. Lowers bacteria counts. Re- care of The Garrard Press, 510 N. Hickory 
moves and prevents milkstone build- Street, Champaign, ill. 

up. Also helps prevent mastitis. yi ” : Q 

IOSAN is the original “Tamed lodine” The Association will pay you $.50 for each 
Detergent-Germicide. The U. S. Patent copy you send plus your actual shipping costs. 
Number on its label is your protection whe . : a ar a ee 
against imitators. Available from your As eat h shipme nt comes in, Phe Garrard Press 
regular supplier or from Lazarus will notify the Association of its contents. the 
nae ine. pay a sender, and the postage; the Association, in 
St., Long Island City 1, N. Y. turn, will issue your check. 


Ali Baba and the 4O Thieves 


The fabled Ali Baba never suspected that he was harboring 40 armed 
thieves under his roof. The fable states that Ali's watchful servant, 
Morgiana, discovered them lurking there and saved Ali and his 
valuables. 















There are 40 thieves lurking in every business operation today — 
awaiting every opportunity to rob it of profit. There are Wastes, 
Production Losses, Distribution Costs and a host of others — most 
of them well entrenched and not easily recognized. 


That's why every business needs a watchful servant like Morgiana 
— a faithful guardian of profit. In the Dairy Industry that has been 
the function of the Dairy Manufacture and Research Bureau for 
30 years 


The Bureau uses a sharp and practised eye for ferreting out of Milk 
and Ice Cream operations the 40-odd leaks that may be robbing therm 
of hard-won profit. 


If you suspect you are paying tribute to some of these hidden thieves, 
why not join the Bureau now? Avail yourself of the Bureau's many 
services which will put your operation back on the road to full profit. 
For complete information, write 





The Dairy Manufacture and Research Bureau 


A Division of G. P. Gundlach & Company 


P. O. BOX A, STATION N CINCINNATI 3, OHIO 
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Notice on Abstracts of Literature 


At the 53rd Annual A.D.S.A. Meeting at 
North Carolina State College, it was voted to 
discontinue the present Abstracts of Literature 
section in the JouRNAL, effective with the Dee., 
1958, issue. 

Arrangements have been made with the Com- 
monwealth Agricultural Bureau in England, 
for our members to subscribe to Dairy Science 
Abstracts issued monthly, at $4.90 a year. This 
price is one-half of the regular rate. 





Last Spring about one-half of the member- Using Identical Twin Cows 


ship replied to a postcard questionnaire as to ) to speed the application 
whether or not they would subscribe to Dairy of nateitdenes etmenees ia 


Science Abstracts. Slightly over 700 indicated practical dairy rations 
they would subscribe. In order to get the price - 


of $4.90, we have had to agree to take at least . . . to prove the value 

750 subseriptions. Doubtless there are many of progressive management 

who did not return the postcard who now may methods 

be interested. . . . to continually increase 
Subscriptions must be sent to the Secretary the efficiency of Beacon 


Treasurer at the time dues are paid for 1959. 
It is hoped that many who have not already 
agreed to subseribe will do so and send $4.90 
with their dues. This may be included in the 

same check or sent as a separate one to H. F. THE BEACON MILLING CO. 
JupkKins, 32 Ridgeway Cirele, White Plains, Research and Administrative Headquarters: 
me Cayuga, N.Y. 


Dairy Feeds. 


Over 40 Years gr ' of Accuracy! 









@ That’s the record of Mojonnier 
Milk Testers in testing the quality 
of dairy products — fresh milk, 
condensed milk, ice cream, cheese 
and others. 


®@ Highly regarded for their accuracy, 
time-saving capacity and operating sim- 
plicity, these precision units are available 
in 5 models — for determining either 

or both butterfat and total solids. 


@ For complete information on 
Mojonnier Milk Testers, send for a 
copy of Bulletin 353-16. 





MOJONNIER BROS. CO. 
4601 W. OHIO ST., CHICAGO 44, ILL. 


QUALITY 
(ieee) MILK MOJONNIER COMPOSITE 


SAMPLE BOTTLES 


SR 
YOU CAN TRUS! ’ ES T ERS Made of the best white milk glass, these 


ld bottles are exceptionally durable and the 
W most economical for holding composite 
Standard Throughout the or samples. Available in 4 oz., 8 oz. and 16 oz. 
sizes — all with etch. spots and stoppers. 














Sales Offices in Principal Cities 
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IF YOU RUN A SEPARATOR 
YOU NEED A 


ry 
$F | 

















: ee 
@ SIMPLE — Can be operated by anyone 
with average eyesight. 


@ DIRECT — Tells you at once how each 
separator is running. 


Write for Distributed in the U. S. A. by 
more hitman Laboratories, Inc. 








details Equipment Division, Norwich, N. Y. 








HIGH QUALITY SINCE 1878 


Cheese Rennet and Color 
Cottage Cheese Coagulator 
Annatto Butter Color 
Dandelion Butter Color 
Certified Butter Color 
Starter Distillate 

ice Cream Color 

Dri-Vac Lactic Culture 
Culture Flasks 

Culture Cabinets 

Testing Solutions 

Odorless Type Dairy Fly Spray 





*eeueeeeeen tee 


Write for Literature 


CHR. HANSEN'S LABORATORY, INC 


MILWAUKEE 14, WISCONSIN 


Vacuum Symposium to be Oct. 22-24 


The Fifth National Symposium on Vacuum 
Technology, sponsored by the American 
Vacuum Society, will be held Oct. 22-24, 1958, 
at the Sir Francis Drake Hotel, San Francisco, 
Calif. 

The 1958 symposium will feature the work 
of scientists and technologists prominent in this 
field. The technical program will interest those 
who employ high vacuum processes in research, 
development, and production. 

Some of the papers to be given at the event 
are: 

“Vacuum Process Evaluation,” J. J. San- 
TELER, General Engineering Laboratory, Gen- 
eral Electric Company, Schenectady, N.Y.; 
“Vacuum Systems for Stellerators,” D. J. 
Grove, Matterhorn Project, Forrestal Labora- 
tories, Princeton Univ., Princeton, N.J.; “Et- 
fects of Low Pressure at Extreme Altitude,” 
D. L. Escuner, The Martin Company, Balti- 
more, Md.; “Stress Analysis; Glass to Metal 
Seals for Critical Vacuum Systems,” GERHARDT 
Lewin, Matterhorn Project, Forrestal Labora- 
tories, Princeton Univ., Princeton, N.J.; “The 
Rates of Evaporation of Various Alloys at 
Temperatures from 1,400° F. to 2,400° F. in 
Vacuum,” W. A. BLonn, General Electric Com- 
pany, Shelbyville, Ind.; “Mechanism of Gas 
Removal from Liquid Metal in Vacuum,” A. M. 
SAMARIN and R. A. KarassEv, Academy of Sci- 
ences, Moscow, U.S.S.R.; “Some Properties of 
Vacuum Treated Bessemer Steel,” A. M. Sama- 
rIN and R. A. Karassev, Academy of Sciences, 
Moseow, U.S.S.R.; “Simple Outgassing Deter- 
minations Aid High Temperature Brazing,” 
K. G. HuscuKe, Jr., General Electric Com- 
pany, Cineinnati, O.; “Some Properties of 
Evaporated Films,” G. E. Stmwe.u and F. W. 
ReyNotps, Bell Telephone Laboratories, Inc., 
Murray Hill, N.J.; “Study of a Vacuum Cham- 
ber for Synchrotrons,” GIOVANNI Lanza, Cam- 
bridge Electron Accelerator Harvard Univ. and 
Northeastern Univ., Cambridge and Boston, 
Mass., respectively; “Preparation of Targets 
for Particle Accelerators by Vacuum Evapora- 
tion Techniques,’ B. J. Massty, Isotopes Di- 
vision, Oak Ridge National Laboratory, Oak 
Ridge, Tenn. 


Ohio State News 


Twenty-five Ohio State Univ. students—in- 
eluding 17 freshmen—have been offered scholar- 
ships in Dairy Technology beginning with the 
Autumn Quarter. 


The Ohio School of Dairy Management was 
held Aug. 10-15 at Wittenberg College, Spring- 
field, O., under the sponsorship of the Ohio 
Dairy Products Association. The program was 
aimed at the younger managers in the dairy 
industry. Major subject areas covered ineluded 
economies, labor relations, management prin- 
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ciples, business organization and operations, 
and communications. 


News from Borden’s 


America’s amateur track and field stars took 


off for Russian competition recently armed with | 


a secret weapon—180 gallons of American milk 
in powdered form. 

The decision to put 150 pounds of nonfat 
dry milk on the plane was based upon the ex- 
perience of coaches and physicians who have 
accompanied other U. 8. teams to Russia under 


President Eisenhower’s Cultural Exchange 
Program. Earlier American competitors had 


to do without milk during their stay in Moscow. 
Available milk was not pasteurized and fell 
short of the requirements of team physicians. 

The milk supply for the Amateur Athletic 
Union (AAU) Team was donated by the 
Borden Company. The 150 pounds of milk 
powder were enough to provide a quart of 
milk a day for the 66 men and women competi- 
tors and 10 coaches, physicians, and trainers. 


In a move to strengthen its sales and market- 
ing structure, the Borden Foods Company has 
reorganized its domestic marketing organiza- 
tion at the national level. 

The move includes regrouping of Borden 
Foods’ domestie line into three produce groups: 
(1) Canned and nonfat dry milk and other 
milk-based products; (2) non-milk grocery 
items, and (3) the cheese line and allied re- 
frigerated produces. Each group will be 
headed by a product manager, all of whom will 
be responsible to G. M. McCoy, vice president 
in charge of marketing. 

Newly appointed product managers include 
A. H. Berry, nonfat dry milk and milk-based 
produets; F. J. Boarp, nonmilk grocery prod- 
ucts, and R. E. Kanu, cheese line and allied re- 
frigerated products. 


Completed Theses 


M.S. Degree 
ZENICHI Sairo—Distribution, properties, and 
partial purification of milk lipases. Ohio 
State Univ., Columbus. 
Ph.D. Degree 
R. L. Kina—Variation and distribution of 
copper in milk in relation to oxidized 
flavor. Univ. of California, Davis. 


Recent Death 


WuyrteE, 60, seeretary of the Chicago- 
Central Milk and Ice Cream Division of the 
Borden Company, died July 2, 1958, at 
LaGrange, Ill., after a lengthy illness. 


me 


A veteran of more than 45 years in the milk | 


business, he started with the Borden Company 
in New York in 1913. In 1929 he moved to 
Chicago to become secretary of Borden’s Farm 
Products and subsequently held several po- 


13 


lsas 
; CL 
Sas KELCO STABILIZERS 
44. FIRST CHOICE BECAUSE 
@ KELCO STABILIZERS FIT 


S our REQUIREMENTS 


O KELCo 
COMPANY 
a 


120 Broadway, New York 5, N.Y 
530 West Sixth St., Los Angeles 14, Calif 
3 20 N. Wacker Drive, Chicago 6, Illinois 
4 Cable Address: Kelcoaigin—New York 


ST 


IN GALLONS 
=X4 OF ICE CREAM 
STABILIZED — 
YEAR AFTER 

YEAR 
AFTER YEAR 
















GGOOOOOGGOOO 
CIOIOICICIOIUID SS 


~——a] 








NUMBERED BLENDS 
HELP END ‘PHAGE’ 


Bacteriophage and other 
problems in the produc- 
tion of buttermilk, ched- 
dar cheese and cottage 
cheese are eliminated by 
the regular rotation of 
numbered blends of cul- 
ture, 

Two proved plans help 
prevent "'slow starters,’ 
eliminate lost batches, 
save time and speed 
production. Write for 
details. 
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sitions, including that of secretary of the Chi- 
eago Milk Division. 

He is survived by his widow, ELIZABETH, a 
daughter, Mrs. Martin Penn of Oak Park, IIl., 
and one grandson, Davip CAMPBELL PENN. 


Pennsalt Promotes Cogshall and Mercer 


J. H. CoasHaut has been appointed sales 
manager and R. S. Mercer, manager of de- 
velopment of the Pennsalt Chemicals Corpo- 
ration Corrosion Engineering Products Dept. 

Both men will have their headquarters at 
Natrona, Pa., where manufacturing, sales, and 
development activities for the department will 
be centered starting in September. 

Cogshall joined Pennsalt as a staff coatings 
engineer at the Wyandotte, Michigan works in 
1950. He has been a Sales Engineer on the staff 
of the Corrosion Engineering Department since 
1953. A graduate of the Chemical Engineering 
School, Univ. of Pennsylvania, he has been en- 
gaged- in corrosion engineering for 12 years. 
He is an active member of the National Asso- 
ciation of Corrosion Engineers, having held 
local and national committee assignments and 
is currently Chairman of the Coating Research 
Technical Practice Committee. 

Mr. Mercer, formerly Group Leader for 
Corrosion Engineering Development at Penn- 
salt’s Central Research and Development Labo- 
ratories, is a graduate of Drexel Institute of 





Technology. A veteran of more than 20 years’ 
corrosion engineering experience, he joined 
Pennsalt in 1951. 

He is Viee Chairman of the Philadelphia 
Section, National Association of Corrosion En- 
gineers; Sub-Committee Chairman, American 
Society for Testing Materials; and a member 
of the American Chemical Society. 


Cal. Polytech News 


Polytechnie Imperial Bess, a registered Hol- 
stein cow owned by California State Poly- 
technie College, San Luis Obispo, now holds 
second place in the state herd test butterfat 
list. 

According to Harmon Toone, head of the 
Dairy Dept., the cow has just completed a 
record as a four-year-old of 24,091 pounds of 
milk and 1,011 pounds of fat in 365 days. 
The ranking was made by the Holstein-Friesian 
Association of America. 

Polytechnic Imperial Bess, officially classified 
very good, is sired by Carnation Imperial 
Emperor and out of Polytechnic Bess Beauty 
Wayne. Her dam was classified as excellent 
and had three records of 1,000 pounds of fat, 
with the highest being 1,115 pounds. She 
also had the distinetion of being an “Tron 
Grandma” with her lifet*me production of 
202,418 pounds of milk and 7,641 pounds of 
butterfat. She has been awarded Gold Medal 





FOR TECHNICAL HELP... 
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In addition to supplying you with high quality 

chocolate flavorings and coatings for your ice 

cream, The Man From Blumenthal will gladly: 

1. Discuss prices and prevailing market conditions. 

2. Arrange for his laboratory to perform special 
services that can only be handled by a lab 
staffed with chocolate technicians and equipped 
with the latest analytical and pilot plant equip- 
ment to produce special types of chocolate 
for ice cream. 

3. Refer your problems to one of our consultants 
specializing in technical ice cream problems. 

4. Conduct research on new ideas suggested 
by you. 


BLUMENTHAL BROS. CHOCOLATE CoO. 
MARGARET AND JAMES STS., PHILADELPHIA 37, PA. 
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Dam, the highest distinction a Holstein cow 
can attain. 

This is not the first high record for Poily- 
technic Imperial Bess. In her first lactation as 
a 2-year-old she produced 22,533 pounds of 
milk and 871 pounds of butterfat. In her 
second lactation in 305 days she produced 
21,935 pounds of milk and 868 pounds of but- 
terfat. All records are on three-time milkings; 
however, she was milked twice a day for the 
last six months while making her last record. 


North Carolina News 


GeEoRGE Hlyarr has been recently appointed 
head of the Dept. of Animal Industries at 
North Carolina State College, Raleigh. Prof. 
Hyatt has been very active in the American 
Dairy Science Association, having served as a 
Director for three years. He replaces J. W. 
Pou who became Director of Extension at the 
Univ. of Arizona, Tucson, July 1. 


Dairy Products Institute Set 
at Minnesota 


Modern dairy processing techniques and the 
first public look at a new dairy manufacturing 
teaching and research plant will highlight the 
Dairy Products Institute Sept. 16-15 at the 
Univ. of Minnesota, St. Paul. 

According to W. B. Comss, University dairy 
industry professor and chairman of the Insti- 
tute, some 500 persons are expected to attend. 
The event will include sessions on butter, ice 
cream, cheese, market milk, dry and condensed 
milk, a sanitarians’ conference, and will fea- 
ture an “open house” in the new teaching and 
research center. 

The recently completed plant is the first 
unit of a new dairy building. Measuring 200 
by 94 feet, the plant has a large milk proc- 
essing area with an overhead observation 
baleony and a 50-foot-high “pilot plant” for 
dry milk manufacturing in one part of the 
area. The building also has equipment and 
storage space for research and teaching in ice 
cream, butter, cheese, and other dairy products. 

Persons attending the Institute will visit the 
building on Tuesday afternoon, Sept. 16. Open- 
ing the event that morning will be a general 
session featuring these speakers: C. B. Harr- 
LEY, Fairmount Foods Co., Omaha; Rex Pax- 
TON, Sutherland Paper Co., Kalamazoo, Mich.,; 
and KE. Frep Kou.er, agricultural economist 
at Minnesota. 

Speakers at the Tuesday butter manufac- 
turing session are A. C. Menzigs, A. P. V. Co., 
Buffalo, N. Y.; J. H. GHOLSoN, extension dairy 
products specialist; J. J. Jezesxi, S. T. 
CouLteEr, and W. B. Comes, dairy industry staff 
members at the University. Topics at this 
session will inelude pasteurization, bacteri- 
ological problems, and butter standards. 


Ice cream costs, substitutes for nonfat milk 
solids and business and manufacturing prob- 
lems will be viewed at the ice cream session 
Tuesday. Speakers for this session will be 
W. H. Martin, dairy professor from Kansas 
State College; R. H. Norru, executive-secre- 
tary of the International Association of Ice 
Cream Manufacturers, Washington, D. C.; and 
EK. L. Tuomas, dairy industry staff member at 
Minnesota. 

Five speakers will talk on sterilization, dry- 
ing, freezing, and chemical and other agents 
during the Wednesday general session. The 
speakers are S. T. Counter, dairy industry 
researcher, and J. C. OLson, JR., dairy bacteri- 
ologist at Minnesota; B. H. Wess, National 
Dairy Products Corp., Long Island, N. Y.; and 
Morris Simon, Quartermaster Food and Con- 
tainer Institute, Chicago. 

Scheduled for the Wednesday cheese manu- 
facturing session are H. A. Morris, dairy in- 
dustry staff member at Minnesota; R. W. 
WEIK, dairy industry researcher; F. V. Kost- 
KOWSKI, dairy industry professor at Cornell 
Univ., and M. W. Hates, Wohlt Cheese Corp., 
Fremont, Wis. 

At the market milk session Wednesday, visi- 
tors will hear M.W. Hales, E. L. THomas, H. E. 
CALBERT, dairy industry professor from the 
Univ. of Wisconsin, and Harotp WaINEss, from 
Harold Wainess and Associates, Chicago. 
Topies at this session will be in-place cleaning, 
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milk flavor, ultra-high temperature heat treat- 
ment, and new developments in handling eul- 
tures. 

Olson, Jezeski, Coulter, and R. W. MyKuepy, 
Land O’Lakes Creameries, Inc., Minneapolis, 
will address a session on dry and condensed 
milk Wednesday. Their topics will include 
raw milk quality standards, microorganisms in 
fluid and concentrated milk, and laboratory 
needs. 

Thursday will feature a sanitarians’ confer- 
ence—a new feature of the Dairy Institute. 
There will be two sections to this conference: 
one for fieldmen and one on food and environ- 
ment. Speakers at the food and environmental 


section will be J. E. McA.uister, National 
Sanitation Foundation Testing Laboratory, 


Ine., Ann Arbor, Mich.; J. L. Wiuson, Eco- 
nomics Laboratories, Ine., St. Paul; R. Ma- 
CHAUD, representative of R. W. Evans & As- 
sociates, Minneapolis; and N. E. Foster, U. S. 
Department of Health, Education and Wel- 
fare, Minneapolis. 

At the fieldmen’s section, visitors will hear 
F. V. Kosikowski; I. A. ScHrpper, veterinary 
science at North Dakota Agricultural College; 
G. H. Sreeitze, Minnesota Department of Agri- 
culture, Dairy and Food; and H. Munns, Twin 
City Milk Producers Association, St. Paul. 

Speaking at the final general session Thurs- 
day afternoon will be E. P. Torrance, diree- 
tor of the Bureau of Educational Research at 


Minnesota, and D. E. ANDERSON, Wyandotte 
Chemical Corporation, Wyandotte, Mich. 

All interested persons are invited to attend. 
For more information, write to the Director of 
Agricultural Short Courses, Institute of Agri- 
culture, Univ. of Minnesota, St. Paul 1. 





Beatrice Promotes Wolf 


H. M. Wour has been named manager of the 
Beatrice Foods Co. plant, Cincinnati, O. 

A native of Cincinnati, and a veteran of 16 
yr. of experience with Beatrice Foods, Wolf 
has been acting manager of the Cincinnati plant 
since September, 1957. He joined the company 
in 1942 as assistant office manager and trans- 
ferred to the sales department in 1945. He was 
promoted to sales manager in 1950. 
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ACIDITY AND AGE OF NATURAL CHEESE AS FACTORS AFFECTING 
THE BODY OF PASTEURIZED PROCESS CHEESE SPREAD 


N. F. OLSON, D. G. VAKALERIS, anp W. V. PRICE 
Department of Dairy and Food Industries 
AND 
8S. G. KNIGHT 
Department of Bacteriology 
University of Wisconsin, Madison 


SUMMARY 

Two varieties of cheese, Cheddar and Dariworld, were made with normal and high 
pH. They were aged at 50° F. and at various intervals were used individually as the 
base for cheese spreads of constant composition. The acceptability of the spreads 
was measured organoleptically, by penetrometer, and by melting tests. It was found 
that natural cheese with high pH was undesirably firm in body at every age; this 
firmness persisted in the spreads made from such cheese. All tests showed that the age 
of the cheese when processed into spread affected acceptability. Improvements were 
found as the cheese aged to 60 days. After that, penetrometer values tended to show 
increased hardness and melting tests continued to increase with age. Storage of 
spreads at 50° F. was possible without significant changes in penetrometer values for 
at least 90 days, but deterioration was measurable after 15 days of storage at 90° F. 
and had reached a critical level for commercial use in approximately 30 days. The 
normal Dariworld cheese appeared to be superior to normal Cheddar cheese for making 
this type of spread. It reached desirable processing characteristics at an earlier age 
and the spread made from it was more durable in storage. 


-asteurized process cheese spread is described by federal definitions and 
standards (8). This product largely depends for merit upon its plasticity, which 
the consumer judges by ease and manner of spreading. Mildness of flavor 
appears to be a characteristic of secondary importance. 

In preliminary trials in this laboratory, numerous lots of pasteurized process 
cheese spread were made using blends of Dariworld, a soft ripened cheese (9) 
with very little flavor, and Nuworld, a highly flavored, mold-ripened cheese. 
The body characteristics of these spreads seemed to be particularly affected by 
variations in the Dariworld cheese. 

This study was initiated to learn the effects of using Dariworld and Cheddar 
cheese of different acidities and stages of curing in the manufacture of pasteur- 
ized process cheese spread. 

The acidity of cheese used for processing has been recognized as a factor 
influencing body. Some cheese ‘‘on the acid side’’ is needed in the blend for a 
proper body (2,21). High titration values of water extracts of the natural 
cheese are associated with soft spreading body (5). However, the increasing 
titration values associated with the aging of cheese are indicative of increasing 
amounts of water-soluble protein decomposition products; pH values actually 
increase with the aging of normal cheese (3). 


? 


The age of cheese at processing has a direct influence on the body of the 
finished product. If it is too old, the process cheese can be mealy and firm; if 
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too young, the finished product can be rubbery and hard (11, 16). Recommen- 
dations for the average age of a desirable blend range from 40 days to 3 mo., or 
even more (1, 14, 21). 

The composition of processed cheese, in terms of moisture and fat, has an 
important effect upon its body (12,14). Methods of manufacture are critical 
(20). It ean be assumed that these factors are equally significant in manufae- 
turing pasteurized process cheese spread ; therefore, they were kept as constant 
as possible in the study of the variables with which this report is concerned. 


METHODS 


Cheese manufacture. Two vats of Dariworld and two vats of Cheddar cheese 
were made from a divided lot of mixed, pasteurized milk on each of five days. 
One vat of each variety each day was made into normal cheese; the second vat 
was made to minimize acid development, in order to have finished cheese with 
approximately normal moisture but with abnormally high pH values. Since 
each of the four vat lots each day differed from the others, they will be referred 
to collectively as ‘* modifications.’’ All lots were divided into 5-lb. units, wrapped 
in Parakote, and cured at 50° F. At two days of age, these lots were tested for 
fat, moisture, and pH. At 10, 30, 60, 90, and 150 days of age, the pH of each 
modification was determined ; each was scored at the same ages by three judges 
for flavor, body, texture, and color; a portion of each was used to make process 
cheese spread. 

Process cheese spread. Each batch of cheese spread varied essentially only 
in the cheese modification it contained. Each batch contained the same weight of 
the selected modification and fixed amounts of Nuworld, disodium phosphate 
dihydrate, salt, and color. Enough lactic acid was added to give the batch a 
pH of 5.4-5.5. Each batch was made to contain as nearly as possible 20% fat, 
28% solids-not-fat, and 52% moisture. Final adjustments of fat and solids-not- 
fat were made with 40% cream, nonfat dry milk, and water. A typical formula 
with Dariworld is shown (Table 1). 


At the beginning of the 150-day study, several lots of fully cured Nuworld 


TABLE 1 
Typical formula of a spread 
Proximate composition ? 
; ; Ingredient 


Nonfat in total 
Ingredient Fat dry matter Moisture bateh 
Yo) . 
Dariworld 12.20 10.26 18.54 40.80 
Nuworld 3.00 2.38 4.82 10.20 
Cream 4.80 1.06 10.98 16.84 
Nonfat dry milk 10.20 0.26 10.46 
Disodium phosphate 2.48 0.62 3.10 
Salt 0.60 0.00 0.60 
Laetie Acid 1.02 0.18 1.20 
Added water 4.30 4.30 
Condensate 12.50 12.50 


Totals 20.00 28.00 52.00 100 00 
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cheese were prepared for processing. They were cleaned, ground, and mixed 
together for uniformity. Portions large enough for one batch of cheese spread 
were weighed, wrapped in Saran, coated heavily with flexible wax, and frozen 
and stored at —15° F. until needed. Previous experience had shown that this 
freezing treatment would not affect the Nuworld adversely for the purpose and 
conditions of this study. Every batch of spread was made with one of these 
identical portions of Nuworld cheese. 

The spreads were made in 12-lb. batches in a modified Hobart mixer. All 
ingredients except lactic acid and color were placed in the kettle and heated with 
direct steam and constant mixing to 130° F. in approximately 3 min. At this 
time a sample was removed, cooled to room temperature, and tested for pH. 
Color was added immediately, heating continued, and in about 7 min. the amount 
of lactic acid to bring the pH of the finished cheese to 5.4-5.5 was added at 
150° F. The required amount of lactic acid was estimated from a curve pre- 
viously developed by adding increasing increments of acid to spreads of iden- 
tical composition. The final temperature of 185° F. was reached in 15 min. from 
the start of heating and was maintained for 1 min. The batch was then homoge- 
nized at 1,500 p.s.i., poured into 8-o0z. glass jars, and hermetically sealed while 
hot. 

The sealed jars were divided for storage at 50 and 90° F. At 24 hr. after 
making, samples were scored by the panel of judges for flavor, body, texture, 
color, and spreadability, and tested for firmness by penetrometer, for melting 
properties, and for fat, moisture, and pH. Observations of quality and analyses 
for firmness and melting properties were repeated at 15, 30, 60, and 90 days. 

Moisture. Moisture in Dariworld and Cheddar was measured by drying 3-g. 
samples in 50-ml. beakers at 110° C. for 16 hr. Because of their lactose content, 
spreads were analyzed for moisture by the method of Cook et al. (4) with vacuum 
drying for 6, instead of 5, hr. 

Acidity. Approximately 5 g. of cheese or spread was mixed by mortar and 
pestle with enough quinhydrone to color the mixture gray. The pH was deter- 
mined immediately by means of a Leeds-Northrup portable potentiometer, satu- 
rated calomel half-cell, and gold electrode (18). 

Softness of spread. The body of spread was measured at 50° F. with a 
‘*Precision Junior Penetrometer’’ made by the Precision Scientific Company. 
The special penetrometer needle, which weighed 50.64 g., was a cone-tipped 
cylinder. This apparatus is shown (Figure 1). In making the measurement, 
the penetrometer needle was adjusted in the machine until its tip touched the 
previously leveled surface of the spread. The needle was then released to sink 
into the spread for 5 sec. At that instant it was stopped, while the depth of 
penetration was measured in units of 0.1 mm. Values smaller than 90 units 
indicated greater firmness than that generally found in commercially acceptable 
spreads. 

Melting properties of spread, The melting test applied to the spread was 


‘ 


performed by measuring the flow of spread in 8 min., at 110° C., in an essen- 


tially closed melting chamber (10). 
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Fig. 1. Precision Junior Penetrometer for measuring body of cheese spread. 
A. Hollow cone-tipped cylinder (specifications furnished on request); B. Penetrometer 
scale; C. Spread sample; D. Magnifying glass; E. Bulb directing beam of light across the 


spread surface. 


Cheese scores. A panel of three judges evaluated the characteristics of the 
original cheese and the cheese spreads on a seale of 1 to 6, in which 1 was 
excellent, 2 desirable, 3 satisfactory, 4 objectionable, 5 very objectionable, and 
6 unsalable. They used one-half points when necessary. Flavor, body, texture, 
and color were judged separately on this scale. Spreadability of the spreads 
was evaluated by the judges on this six-point scale. A final evaluation, or total 
score, on this same scale was made by each judge to express his general opinion 
of the product. 

RESULTS 


Observations of the natural cheese always preceded its use in making the 
cheese spreads. 

Quality of natural cheese. The quality of the cheese made and used for the 
spreads is shown in the summaries of total and body scores (Table 2). Analyses 


> 


of variance are given in Table 3. As would be expected, the judges found the 
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TABLE 2 


PROCESSED CHEESE 


Quality of Dariworld and Cheddar cheese modifications 
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Cheese 





Seores of cheese at ages (days) 








Scores at 


modifi- — - —_—_—_—___—.__ all ages 
eation 10 30 60 90 150 combined 
Mean total seores, five replicates 
Normal Dariworld 2.38 1.98 2.12 2.14 2.26 2.18 
Sweet Dariworld 3.02 3.02 2.08 3.66 3.84 3.34 
Normal Cheddar 2.22 2.08 1.82 2.04 2.04 2.04 
Sweet Cheddar 2.98 2.76 2.80 2.66 2.90 2.82 
Mean body seores, five replicates 
Normal Dariworld 1.82 1.32 1.42 1.54 1.50 1.52 
Sweet Dariworld 3.18 2.66 3.30 3.36 3.52 3.20 
Normal Cheddar 1.98 1.40 1.54 1.68 1.90 1.70 
Sweet Cheddar 2.66 2.70 2.64 2.36 2.70 


TABLE 3 





Analyses of variance of total scores and body scores of the cheese modifications 





Degrees of 


Total seores, 


Body seores, 





Source freedom mean squares mean squares 
Cheese modifications 3 9.127" 15.633" 
Replicates 4 0.473 n.s.” 0.610 n.s.” 
Error (a) 12 0.208 0.243 
Cheese ages 4 0.313 ns.” 0.515 n.s.” 
Age X modification interaction 12 0.237 n.s.” 0.193 n.s.” 
Error (b) 64 0.188 


0.237 








“Highly significant (99% level). 

"n.s.—Not significant. 
normal lots to be of better quality at every age than the sweet (high pH) modi- 
fications, which showed fermented and Swiss-like flavors and tough, woody body. 
During the 150-day curing period, the scores indicated that each modification 
remained relatively constant in quality. 

Acidity of cheese. Table 4 shows the changes in pH from the time of final 
salting until the end of the 150-day period of observation. The normal lots of 
Dariworld and Cheddar showed the usual minimum pH within ten days after 
making, and a gradual increase thereafter. The sweet modification of Dariworld 
followed this same pattern but at an extremely high level. The pH of the sweet 
Cheddar decreased slowly for 60 days and, although its minimum pH finally 


TABLE 4 
Acidity of the four cheese modifications during ripening 
(Averages of five replicates) 





Dariworld Cheddar 








Normal 


Sweet 








Age Normal Sweet 
(days) — —/(pH) 

At salting 5.45 6.45 5.44 
10 5.09 5.60 5.09 
30 5.18 5.72 5.07 
60 5.19 5.88 5.04 
90 5.22 5.96 5.06 
5.28 5.12 


150 


5.94 
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approximated that of the normal Cheddar at 150 days of age, it never lost the 
faults established by the high pH of the selected manufacturing process. 

Moisture of cheese. Moisture contents of the four modifications were fairly 
typical of the treatments involved. The average percentages of moisture in the 
five replicates of the four modifications two days after making were: normal 
Dariworld, 43.77, sweet Dariworld, 44.34, normal Cheddar, 39.06, and sweet 
Cheddar, 42.04. Standard deviations of the observations of the four modifica- 
tions listed in the same ordey were: 1.84, 0.96, 0.97, and 1.30, respectively. 

Moisture of spreads. Control of the moisture level in the spreads was satis- 
factory for the purposes of this experiment. The analysis of variance of the 
percentages of moisture showed no significant differences between the means of 
the five replicates of all the modifications at all processing ages. The percentage 
of moisture in the 100 samples of spread averaged 52.66%, with a standard 
deviation of the observations of 1.16%. 

Scores of spreads. The flavor of the Nuworld cheese used in making the 
cheese spreads established the intensity as well as the character of the flavor of 
the spreads. Since this source of flavor was constant, the flavor scores of the 
spreads were relatively uniform. A slight preference of the judges for the flavor 
of cheese made from the normal modifications was attributed to their greater 
solubility and softness, which resulted in more rapid release of flavor in tasting. 

Organoleptie scores of judges on body and spreadability followed the pene- 
trometer readings so closely that the objective measurements alone will be 
reported. Low body-scores by the judges, indicating desirable quality, were asso- 
ciated with high penetrometer readings (soft body) of the 100 spread samples; 
the correlation coefficient of —.89 was highly significant. When spreadability 
scores were used as the dependent variable, the regression coefficient indicated a 
change of one unit in score for each 33.1 penetrometer units. Because the judges 
used intervals of one-half units, generally they were able to distinguish between 
spreads differing by 16.5 units. 

Body of spreads. Analysis of variance of measurements of body of spreads 
by penetrometer readings showed that the cheese modifications and the age of 
modifications at processing each were responsible for variations in the body. 
Differences were significant at the 1% level. The interdependence between 
cheese modifications and age of cheese at the time of processing, in influencing 
body of spreads, was significant at the 5% level. 

Tables 5 and 6 present the means of penetrometer values of the spreads made 
from each modification at each age of processing. The means in these tables have 
been arranged to compare the statistical significance of differences between pene- 
trometer values by ages and by modifications (7). 

Table 5 compares the means of penetrometer readings of the spreads made 
from the four modifications at each age of processing. The means of the modifi- 
cations are arranged in each age group in the order of their decreasing values 
(increasing hardness). Spreads made from the normal modifications were softer 


Dariworld spreads were softest of all at the ten- and 30-day processing ages; 


they were approximated in softness by those made from normal Cheddar at 69, 
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TABLE 5 
Ranking" of means of penetrometer readings at 50° F. of 48-hr.-old spreads made 
from four cheese modifications’ at each age of processing 
Rank of mean penetrometer readings 
Age at —__—— — —_— _- 
processing First Second Third Fourth 
(days) ——_——— (0.1 mm.) 
10 74 (DN) 44 (CN) 41 (DS) 39 (CS) 
30 98 (DN) 72 (CN) 47 (DS) 46 (CS) 
60 120 (DN) 102 (CN ) 70 (CS) 48 (DS) 
90 116 (DN) 99 (CN ) 60 (CS) 58 (DS) 
150 102 (DN) 538 (CS) 


85 (CN) 52 (DS) 





“Any means not underscored by the same line are significantly different at the 5% 
level (7). 

» Letters in parentheses identify the modification associated with each mean: DN = Nor- 
mal Dariworld; DS = Sweet Dariworld; CN = Normal Cheddar, and CS = Sweet Cheddar. 


90, and 150 days of age. Values satisfactory for merchandising were obtained 
at 30 days in aging Dariworld and at 60 days in aging Cheddar. Sweet modifi- 
cations were always unsatisfactory. 

In Table 6, the means appearing in Table 5 are rearranged, to compare the 
mean penetrometer values of each modification at the several ages of processing. 
Maximum softness was attained in all modifications, excepting sweet Dariworld, 
when the cheese was processed at 60 days of age. Minimum softness in spreads 
Differ- 


ences in penetrometer readings of each spread at ages 60, 90, and 150 days were 


from all modifications was apparent when ten-day-old cheese was used. 


statistically nonsignificant. Spreads made from the sweet Dariworld were uni- 
formly unsatisfactory at every age of processing. Those made from the sweet 
Cheddar were also unsatisfactory, but their penetrometer values varied signifi- 
cantly, depending upon the age of the cheese used in making them. 

Storage effects on body of spreads. The spreads made from the five replicates 


TABLE 6 
Ranking" of means of penetrometer readings at 50° F. of 48-hr.-old spreads 
made from cheese modifications at various ages” 


Cheese Rank of means of penetrometer readings 


modifi- : 
eation First Second Third Fourth Fifth 
— 3 1 mi, ) AR - 
DN 120 (e) 116 (d) 102 (e) 98 (bh) 74 (a 
DS 58 (d) 52 (e) 48 (e) 47 (b 41 (a) 
CN 102 (e) 99 (d) 85 (e) 72 (b) 44 (a) 
cs 70 (e) 60 (d) 53 (e) 46 (b) 9 (a) 


“Any means not 


level (7). 


underscored by 


the sume line are significantly different 


at the 5% 


> Letters in parentheses identify the age (in days) of the modification associated with 
=- 10, b= 30, e= 60, d= 20, and e= 150. 


each mean: a 
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of the four cheese modifications at 10, 30, 60, 90, and 150 days of age were stored 
at 50 and 90° F. The lower temperature represented desirable, and the 90 
temperature adverse, conditions of storage. At intervals of 2, 15, 30, 60, and 90 
days they were tested for body by penetrometer. 

The data obtained from the split-split plot experimental design were analyzed 
separately for each storage temperature. The analysis of variance of penetrom- 
eter readings of spreads from all modifications processed at all ages showed no 
significant changes in body during 90 days of storage at the 50° F. temperature. 

Storage of cheese spreads at 90° caused real changes in body according to the 
analysis of variance of penetrometer readings. The spreads reacted differently 
depending upon the modification used and the age of the modification at the 
time of processing. The changes in firmness of body for normal Dariworld and 
normal Cheddar cheese are shown (Table 7). Because the spreads from both 

TABLE 7 


Effects of storage at 90° F. on penetrometer tests of spreads 
processed from cheese at different ages 


Mean* penetrometer values during storage for (days) 


Age at - 
processing 3 15 30 60 90 
(days ) - ——- —-— (0.1 mm.) 
Spreads from Dariworld 
10 74 65 58 40 31 
30 98 94 77 54 3 
60 120 109 102 70 56 
90 116 110 100 60 52 
150 102 96 85 59 35 
Spreads from Cheddar 
10 44 39 34 28 24 
30 72 68 64 54 46 
60 102 93 88 76 68 
90 99 90 80 69 63 
150 85 84 72 63 48 


“Each mean is the average of five replicates, and any means not underscored by the same 
line are significantly different at the 95% level (7). 
the sweet modifications were all unsatisfactory, they would not be stored for any 
purpose; therefore, they are omitted from discussion at this time. 

Inspection of the average values of Table 7 shows that decreases in body 
values during 90° storage oceurred at a slightly faster rate in the Dariworld 
spreads. Because the spreads made from normal Dariworld were softer at the 
beginning of the storage period, those processed at 60 and 90 days maintained 
satisfactory consistency for 30 days; whereas, comparable Cheddar spreads 
failed to stand up after 15 days at 90°. The consistency of the spreads did not 


change significantly during the first 2 wk. of 90° storage. Deterioration of body 
was marked after from 60 to 90 days of storage. 
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Melting properties of spreads. Melting properties of spreads were tested 
two days after processing. The analysis of variance shows there were highly 
significant differences between the melting properties of spreads made from the 
different modifications, that the age of the modification affected the melting 
properties, and that the effects of the modification were not the same at all ages. 

Tables 8 and 9 show the statistical significance of differences between mean 
melting values of the five replicate lots of each of the four modifications (7). 
Table 8 ranks the means for each modification associated with age at processing. 
Table 9 ranks the means for each age of processing associated with the modifi- 
cation. Cheese-flow values of 100 to 120 are regarded as typical of normal 
spreads of good quality. Spreads with cheese-flow values varying from 80 to 
160 mm. are acceptable. 

TABLE 8 


Ranking* of means of melting tests of two-day-old spreads and the age” at processing 
of each cheese modification associated with each mean 








Cheese Rank of means of melting test values 














modifi- —_—___—— —__——- —— ——— 

cation First Second Third Fourth Fifth 
—/(mm.) 

Normal Dariworld 156 (e) 136 (d) 129 (c) 110 (b) 84 (a) 

Sweet Dariworld 30 (b) 28 (e) 27 (d) 27 (a) 21 (ec) 

Normal Cheddar 116 (e) oe 104 (e) 98 (d ) 71 (b an 44 (a) 

Sweet Cheddar 64 (d) 36 (a) 35 (¢c) 24 (e) 24 (b) 











“Means not underscored by the same line are significantly different at the 5% level (7). 
> Letters in parentheses identify the age (in days) of the natural cheese at the time of 
processing: a= 10, b= 30, 3= 60, d=90, and e= 150. 


TABLE 9 


Ranking’ of means of melting tests of two-day-old spreads made from 
cheese modifications” at various ages 





Rank of means of melting test values 





























Age at —— —— 
processing First Second Third Fourth 
(days) (mm.,) 
10 84 (DN) 44 (CN) tt. 36 (CS) 27 (DS) 
30 10\(DN).—s_—S«s—«s (ER) 30 (DS) 24 (CS) 
60 136(DN)  _—_—i104 (CN) 35 (CS) 21 (DS) 
90 129(DN)  _—_—i98 (CN) 64 (CS) 27 (DS) 
150 156 (DN) 116 (CN) 28 (DS) 24 (CS) 





* Means not underseored by the same line are significantly different at the 5% level. 
> Letters in parentheses identify the modification associated with the mean: DN = Normal 
Dariworld; DS = Sweet Dariworld; CN = Normal Cheddar, and CS = Sweet Cheddar. 








According to Table 8, the normal Dariworld showed good melting properties 
at every age of processing excepting ten days; normal Cheddar showed them 
from 60 to 150 days. The sweet modifications of both types of cheese were not 
satisfactory at any age. In Table 9 the data show that normal Dariworld and 
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normal Cheddar ranked first and second, respectively, in melting properties at 
every age of processing. They were not significantly different, however, except- 


ing when made from cheese aged for ten and for 150 days. 


DISCUSSION 


In the usual cheese-making process, the calcium paracaseinate formed at the 
time of rennet coagulation gives up its calcium as the acidity develops during 
normal curd-making operations. The amount of acid developed during curd 
making determines the amount of calcium associated with the water-free solids 
(6); the remainder is lost in the whey or brine. 

The acid developed in the sweet modifications of Cheddar and Dariworld was 
not adequate to accomplish normal separation of calcium, so that, despite the 
higher moisture content of these modifications, they possessed an exceptionally 
hard—even woody—body. Although the acidity of each spread was adjusted to 
the same pH during processing, these sweet modifications gave products with 
substantially harder consistency and inferior spreadability. These differences 
in processing properties between the normal and sweet modifications persisted 





throughout the period of observation. 

Spreads made from normal Dariworld cheese up to 60 days of age were sig- 
nificantly softer than those made from normal Cheddar of the same age. Irvine 
(9) suggested that the protein complex of Dariworld, as compared to that of 
Cheddar, might be poorer in calcium and richer in sodium because of the long 
exposure of the curd to sodium chloride brine during the period of acid develop- 
ment. This might explain, in part, the differences in body of spreads made from 
these two varieties. It does not explain why penetrometer values of spreads 
were more alike when these two types were aged 60 days or more before being 
processed. 

The essential attributes of the two-day-old spreads measured by the melting 
and penetrometer tests were similar but not identical. Both values increased 
with the age of the cheese modifications used in making the spreads, until the 
modifications had eured 60 days. Melting properties continued to improve after 
that age, but penetration values deteriorated. Evidently, ripening changes, pre- 
sumably in the proteins, strengthen the gel formation of the spread under the 
conditions of formulation and manufacture used in this study. The temperature 
used in the melting test, however, destroys the gel structure, melts the fat, and 
reflects the increasing age of the original, natural cheese in the manner observed 
by Davel and Retief (5). 

Holding spreads used in this study at 50° F. demonstrated the effectiveness 
of this storage temperature for maintaining desirable body. Storage of the same 
spreads at 90° induced changes in consistency which drastically limited the 
market life of products otherwise acceptable. Although acidity and age of the 
original, natural cheese at the time of processing were important factors associ- 
ated with changes in body during storage, it is certain that these are not the 


only factors involved. 
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At this time, it is possible only to point to the age of the cheese at processing, 
to the acidity of the cheese during manufacturing, and to the time, temperature, 
and duration of the storage period of spreads as important factors influencing 
body characteristics. Certain changes in the cheese proteins that have been 
studied in connection with body will be reported eventually. However, on the 
basis of the data submitted here, it is probably not premature to suggest that 
differences in body characteristics must be directly associated both with the 
physical and with the chemical composition of cheese proteins. But no explana- 
tion can be satisfactory until it is based also upon actual studies of these proteins 
and upon observations of the effects of noncheese constituents and manufactur- 
ing methods used in compounding these products. 
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ORIGIN OF THE CARBON DIOXIDE PRODUCED IN THE 
BROWNING REACTION OF EVAPORATED MILK ! 


R. C. DUTRA, N. P. TARASSUK, anp MAX KLEIBER 
Department of Dairy Industry and Department of Animal Husbandry, 
University of California, Davis 


SUMMARY 


To determine the relative importance of lactose caramelization in the browning of 
evaporated milk, uniformly labeled lactose was added to milk samples before steriliza- 
tion. The CO, produced in the browning reaction was recovered as BaCO, and its 
specific activity was determined. It was found that about 4% of the total CO, pro- 
duced by sterilization of milk at 242° F. for 15 min. can be traced to caramelization 
of lactose. 


The browning of heated milk largely has been explained on the basis of the 
Maillard reaction (sugar-amino interaction) (1, 8, 9, 11). The contention of 
Kass and Palmer (4), that browning of heated milk is caused entirely by lactose 
caramelization, has lost considerable ground, but there are investigators (15, 17) 
who admit the possibility that both phenomena are involved. 

Since both the Maillard reaction, through the Strecker degradation of the 
amino acids (2, 8, 12), and the non-amino heat degradation of lactose (2, 15), 
are known to generate carbon dioxide proportionately to the brown discoloration, 
it follows that the relative extent of the two reactions is clearly indicated by 
determining the amounts of gas produced by each. 


EXPERIMENTAL PROCEDURE 


The evaporated milk used in these experiments was obtained from a com- 
mercial condensery. The samples were removed from the conveyor before steri- 
lization, immediately placed in ice-water, and the experiments completed on 
the same day. 

Uniformly labeled C1 lactose was dissolved in water at 40° C. and 4 ml. 
of solution containing exactly 800 mg. of the radioactive compound were added 
to each 14 %4-oz. can of milk. An equal volume of milk had been previously 
removed so that the volume of headspace would not be altered. The cans were 
soldered, agitated to ensure complete mixing of the added material, and steri- 
lized in a Fort Wayne pilot batch sterilizer with the reel continuously operating 
in the following manner: (a) Temperature raised to 220° F. as fast as possible 
(6 min.) ; (b) temperature raised from 220 to 242° F. at the rate of 3° F. per 
minute; (c) temperature maintained 15 min. or longer at 242+ 1° F., then 
cooled 15 min. in tap water in the sterilizer. 

Recovery of CO,. A special apparatus (Figure 1) was built, consisting of 
a steel clamp, a glass tube, and a hollow needle type stainless steel plunger. A 
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Fig. 1. Apparatus used for the recovery of COs. 


14 14-0z. can was put in the clamp, and the glass tube was placed on the can 
and tightened by means of screws. A resilient rubber gasket was inserted between 
the ean and the glass tube, so that tightening the screws produced a gas-proof 
seal. The upper end of the glass tube was closed with a rubber stopper through 
which the hollow plunger passed, extending well into the tube with the tip 
touching the lid of the can. The upper end of the plunger was connected to a 
nitrogen cylinder. On gentle hammering at the top with a wooden mallet, the 
sharp end of the plunger would perforate the lid of the can and could then be 
pushed to the bottom. Opening the valve of the nitrogen cylinder would force 
the milk well into the glass tube, with vigorous bubbling. A small amount of 
a silicone defoamer (Dow Corning Antifoam A, Dow Corning Corporation, 
Midland, Michigan) applied to the walls of the glass tube prevented excessive 
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foaming. The gases thus liberated were led into a gas scrubbing tower. This 
tower contained 100 ml. of 2 M NaOH, made at the time of each trial from a 
saturated stock solution and CQOvs-free distilled water. Repeated runs showed 
that 60 min. of sweeping with Ne, keeping the can in 60° C. water bath, was 
necessary to recover practically all the COs present. The contents of the serub- 
bing tower were then transferred to an Erlenmeyer flask, and 10 ml. of a precipi- 
tating mixture (0.25 M BaCle and 5 M NH,Cl) added. The material was left 
for about 15 min. in the 60° C. bath to accelerate the precipitation of BaCOs. 
The precipitate was then filtered in a standard-size Tracerlab stainless-steel 
filter, and the planchets thus obtained were washed with 95% ethanol and dried 
to constant weight. 

Radioactive assay. The specific activity of the planchets was measured with 
a flow-gas nuclear sealer. Because of the relatively low level of activity employed, 
each sample was counted for the period necessary to reduce the error to 2%. 

Reflectance measurements. The reflectance of the milk was measured with 
a Beckman DU spectrophotometer equipped with reflectance attachment; pow- 
dered magnesium oxide was used as the standard white. Nelson (7) recom- 
mended that reflectance readings be made at wavelength 520 mp, but better 
results were obtained at 400 mp (Figure 2) because the greatest reflectance 
drop occurs at this wave length (Figure 3). 


RESULTS AND DISCUSSION 
The relationship between heat treatment and total amount of carbon dioxide 
produced (shown in Figure 4) exhibits a sigmoid curve quite similar to the 
one obtained by Tarassuk and Jack (16) for the production of the same gas 
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during storage of air-packed whole milk powder of high moisture content. The 
value for amount of gas produced by heat treatment of 242° F. for 15 min. (66 
mg. of BaCOg) is in remarkable agreement with the value obtained by a direct 
absorptiometrie technique (15). The correlation between carbon dioxide pro- 
duction and loss of reflectance is depicted (Figure 5). Summer milk of high 
heat stability was selected for this study, and it proved to be even more stable 
than was expected. 
Results of the trials with radioactive lactose are given (Table 1). 


TABLE 1 
Effect of heat treatment on production of radioactive CO: 


COs: derived 





Heat treatment Specific activity from lactose 
Trial No. (min, at 242° F.) (uc/mole of C) (%) 
1 15 0.15 4.1 
2 30 0.21 5.7 
3 7.2 


45 0.27 


A 14 \%-oz. can of evaporated milk contains about 40 g. of lactose (3). 
Therefore, addition of 800 mg. of radioactive lactose represents a 1:51 dilution 
of the labeled compound. The specific activity of the intact radioactive material 
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Fig. +. Effect of heat treatment on total CO. production. 


was 191.6 »e/mole of C, which means that, on the basis of dilution, the maximum 
possible activity of any planchet would be 191.6/51, or 3.7 we/mole of C, and 
this reading would be obtained only if all of the CO. produced were coming 
from lactose breakdown. 

The data show that caramelization is of minor importance in the browning 
of evaporated milk. The predominance of inert COs points toward other path- 
ways, the most important of which is undoubtedly the Maillard reaction. The 
contribution of this reaction could be quantitatively established by performing 
a set of identical trials, using carboxyl-labeled casein. 

The data (Table 1) also suggest that the activation energy of caramelization 
is higher than that of the remaining pathways of COs production, since the 
percentage of the gas traceable to lactose increased with increasing heat treat- 
ment of the milk. 

The trial with radioactive lactose was repeated with half as much labeled 
compound of the same activity and the readings obtained were nearly one-half 
of those reported in Table 1. 

It is well known that, in the case of dairy products, oxygen uptake parallels 
the production of carbon dioxide (14, 15, 16), but it has been amply demonstrated 
that browning proceeds independently of the oxygen present (5, 6, 13, 15). 
3rowning by caramelization of lactose does require oxygen (15). However, it 
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Fig. 5. Relationship between COs evolution and reflectance loss. 


ident from the present data that only a small fraction of the oxygen used 


would be accounted for by caramelization. The loss of oxygen, in addition to 


that due to caramelization, could perhaps be explained in terms of the oxidation 


of sulfhydryl groups which have been shown to disappear on browning (10), 


and to oxidative changes of ascorbie acid. 
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GRANULAR VULVOVAGINITIS: A REVIEW! 


A. G. HUNTER, B. W. HENDERSON, JR., anp A. H. DARDIRI 
Departments of Animal and Dairy Husbandry and Animal Pathology, 
Rhode Island Agricultural Experiment Station, Kingston 


SUMMARY 


The information available at the present time on granular vulvovaginitis has re- 
sulted in considerable confusion as to its causes and effects. The conflict of ideas and 
research results has magnified many erroneous concepts. A serutiny of the literature 
available discloses that only in the field of histopathology is there a semblance of agree- 
ment. Many investigators have proposed that the causative agent is of viral origin, 
others that it is protozoal, and still others, bacterial. There is no conclusive evidence at 
present as to the cause. Undoubtedly, this conflict can be attributed to the difficulty or 
impossibility of raising disease-free animals. Using various medicaments to eliminate 
or alleviate the condition has not given satisfactory results. 


The purpose of this paper is to review the literature pertaining to granular 
vulvovaginitis in an attempt to conform ideas concerning the condition. For 
the purpose of conformity, the authors have used ‘‘granular vulvovaginitis’’ in 
this review as being the most exacting and descriptive term for the condition. 
The observance of granular elevations on the mucosal surface of the vulva in 
vivo is one of the clinical symptoms reported by most workers. Postmortem 
observations disclose the presence of granules in the vagina. Hence, it is felt 
that an all-inclusive term coupled with the inflammatory symptom is more de- 
scriptive of the disease. 

Isepponi (38), 1887, in Switzerland, was the first to describe granular vulvo- 
raginitis as a disease causing a great deal of sterility and abortion. At that time. 
veterinarians and others were concerned about severe cases of sterility and 
abortion of unknown origin in the bovine, and to many of them granular vulvo- 
vaginitis appeared to be the cause. 

Granular vulvovaginitis has been found in other species as well as in cattle. 
Schéttler (68) and Williams (93) found it in swine. Payard (57) concluded 
that the symptoms and lesions in sheep were identical with those found in cattle. 
Contrary to this, Friedberger and Frohner (24) state that granular vulvovagi- 
nitis is not communicable to horses, sheep, goats, pigs, and dogs. 


DISTRIBUTION AND PREVALENCE 
Granular vulvovaginitis was first reported in Switzerland and since has 
been reported by workers to be present throughout Europe. Williams (92) in 
1914 described the condition and its prevalence in the United States. Workers 
have reported the condition in Canada (19), South America (12), Africa (60), 
Australia (37), and in Asia (75). 


* Contribution 936 of the Rhode Island Agricultural Experiment Station. This study was 
part of the Northeast Regional Project NE-1, ‘‘Causes and Prevention of Reproductive Fail- 
ures in Dairy Cattle,’’ a cooperative study in the Northeast supported in part by regional 
funds. 
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The USDA Bureau of Animal Industry (85) in 1923 and Bryan et al. (10) 
in 1944 reported granular vulvovaginitis as a widespread infection of dairy 
cattle in the United States. Henderson et al. (29), in a field survey of 36 
privately owned herds in Rhode Island, found 80 to 95% of all adult animals 
(2,385) with clinical symptoms of granular vulvovaginitis. Raebiger (62) re- 
ported that over 90% of the cows were affected with the condition. Perkins (59), 
after a study of the genitalia from 1,000 slaughterhouse animals, calculated that 
35% of the heifers and 23% of the cows had granular vulvovaginitis. Hess (33) 
reported that 60% of the cows in Switzerland were affected with granular vulvo- 
vaginitis. 


CLINICAL SYMPTOMS 


Much of the controversy concerning granular vulvovaginitis is due, in part, 
to variations in the severity of the condition. 

Williams (93) and Woelffer (94) stated that the essential clinical symptom 
in the cow was the appearance of few or many nodular elevations in the vulvar 
mucosa. Sisson and Grossman (70) reported that numerous lymph nodes are 
normally present in the mucous membrane and that they may be large enough 
to cause visible prominences. Durrell (19) was in agreement, and numbered 
these between five and 50, being centered about the clitoris. 

Croshaw (17) noted that when the nodules appeared, the disease was sub- 
siding, and Martens (50) wrote that the infection was absent long before the 
swollen nodules disappeared. 

Other investigators (25, 44,93) observed that when granular vulvovaginitis 
was mild, very few nodules were grouped about the clitoris. No additional signs 
of the disease, beyond the essentially universal discharge of muco-pus in small 
amounts, which dries on the vulvar tuft of hair leaving an inconspicuous brown- 
ish or blackish crust, were noted. In severe cases, the mucosa was deeply in- 
flamed and/or swollen. A muco-purulent discharge occurred and the vulvar 
mucosa was extremely sensitive and would bleed upon very slight attrition. In 
more severe cases, the nodules were found to be extremely numerous and usually 
arranged in rows or chains. In the bull, the penis and prepuce may show analo- 
gous lesions and muco-purulent discharge. 

Tyree (83), from a total of 6,123 observations on 76 cows and 770 observa- 
tions on calves, noted the following: (a) inflammation, mucous discharge, and 
nodular size increased with the number of nodules; (b) a mucous discharge 
and inflamed membrane generally appeared independently of each other, the 
mucous discharge usually occurring after the inflamed membrane was observed, 
(c) an inflamed membrane was observed more often when nodules were classi- 
fied either as medium or large. 

Crawley et al. (16) reported that inflammation appeared 1 wk. after inocu- 
lation of the vulva with scrapings from infected animals. The nodules did not 
appear for 2 to 3 wk. and their severity reached a peak after 2-4 mo. 

Variations in intensity have been designated as acute, peracute, chronic, and 
slight. Quinlan (61) differentiated between the peracute and acute by the 
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quantity of exudate—more for the acute and less for the peracute—plus much 
inflammation and nodular formation for both. He, along with Corsi (15), desig- 
nated a chronic case as one in which there was little exudate and the nodules 
were beginning to disappear. 

CAUSAL CONCEPTS 

Many different organisms have been incriminated as the etiological agent of 
granular vulvovaginitis. Ostertag (56) isolated a streptococcus from the vagina 
of a diseased cow and was able to reproduce the disease with it. Raebiger (62) 
verified Ostertag’s findings. Brion (6) pointed out that the disease could not 
be reproduced with the organism. 

Jones and Little (41) isolated a microaerophilic, bipolar staining, gram- 
negative bacillus, from a diseased cow, with which they were able to reproduce 
granular vulvovaginitis. Ullrey (84) later isolated a similar bacillus and was 
able to reproduce the condition. Crawley ef al. (16) also isolated a bacillus and 
were able to reproduce granular vulvovaginitis with it. This bacillus was re- 
ported as a Hemophilus by Coekman (74) and workers at the Ontario Veteri- 
nary College (55). 

Bruschi (9) demonstrated that the agent of granular vulvovaginitis retained 
its virulence after the infectious material had been passed several times through 
a porcelain filter. 

Blaha (5) concluded that a protozoan was the causative agent, because of 
the histological similarity of the vulvar lesions to the trachoma bodies found 
in contagious granular conjunctivitis. 

Strauch (78), in field studies following treatment, declared that the condition 
was due to mineral deficiencies. 

HISTOPATHOLOGY 


The normal vulvar mucous membrane as described by Starr (76) and Duthie 
(20) is arranged in folds of strong, glandless, loosely woven connective tissue 
with weakly developed papillary bodies. This is overlaid with many layers of 
flat, squamous epithelial cells. The epithelial layer was found to be relatively 
thick in mature cows but thin in calves. Immediately under the epithelium is a 
multi-celled subepithelium, which appears as reticular tissue and contains numer- 
ous lymph nodules, blood vessels, and nerves. 

Thoms (80) first reported that in granular vulvovaginitis the nodules are 
formed by a mucosal infiltration of lymphocytes arising from normal lymphatie 
nodules already present, or from follicles which had formed in the cytogenic 
tissue of the tunica propria. 

Ullrey (84) could find no significant histological differences between naturally 
and experimentally produced nodules. Duthie (20) reported that a histopatho- 
logical study of granular vulvovaginitis revealed no definite evidence of in- 
flammatory change in the vulva. 


FACTORS INFLUENCING SYMPTOMS 


Some investigators (4, 12, 23,35) reported granular vulvovaginitis to be 
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more severe in heifers than in older cows. Others (3, 28,51,54) have reported 
that young animals were more susceptible than older ones. 

Tyree (83) observed that the chronic form of granular vulvovaginitis was 
found more often in animals up to 13 mo. and over 8 yr. of age. The more acute 
3 and 8 yr. of age. 

The Rhode Island Agricultural Experiment Station (63) in a statewide 
survey reported that 96% of the female animals over 6 mo. of age showed symp- 
toms of granular vulvovaginitis at one time or another. Only 33% of the ani- 


form was usually found in cows between 


mals less than 6 mo. of age showed symptoms. 

Durrell (19), Herrick (31), Starr (76), and Williams (93) observed that 
estrus, and especially copulation, resulted in an inerease in severity of granular 
vulvovaginitis. However, Tyree (83) and Troutman (81) reported no change 
in granular vulvovaginitis as a result of estrus and copulation. Webster (91) 
reported that granular vulvovaginitis was especially evident during the pre- 
estrual period. 

Quinlan et al. (61) reported that symptoms of granular vulvovaginitis ap- 
pear dormant a few months after conception. Troutman (81), Tyree (83), and 
Durrell (19) reported that edema of the vulva in late pregnancy obseured the 
nodules, thus perhaps masking the condition. 

Neilsen (54) found that granular vulvovaginitis oceurred enzootically during 
the months from January to April. Durrell (19) could find no seasonal pre- 
disposition, but proposed that breeding for winter or summer milk might be 
a factor. 

STERILITY ASPECT 


The concept of whether granular vulvovaginitis is responsible for infertility 
in dairy cattle has caused much disagreement since the discovery of the disease. 

Isepponi (38) was the first to implicate granular vulvovaginitis as a cause 
of sterility. Durrell (79), in a survey of 3,689 cows, found 127 animals sterile 
as a result of granular vulvovaginitis, indicating that it would delay conception 
on an individual or herd basis. Cunkleman (78) stated that the condition was 
severe enough to interfere with conception in 81.5% of 683 problem cows in- 
vestigated in Michigan. 

Troutman (82), from data gathered during a survey of 4,616 dairy cows, 
observed and classified as to the occurrence of granular vulvovaginitis by arti- 
ficial breeding technicians, found that granular vulvovaginitis lowered fertility 
3-10%, depending upon its severity. 


TRANSMISSION AND INFECTIVITY 

Many investigators have believed that granular vulvovaginitis was spread 
by the bull during coitus (2, 4,8, 10, 23, 24, 30, 35, 36, 37, 42, 44, 47, 61, 68,71, 
93). However, the condition is found in virgin animals and animals bred arti- 
ficially. 

Ostertag (56) inoculated the vulvae of cattle, sheep, goats, swine, horses, 
guinea pigs, and rabbits with the streptococcus he had isolated, and was able to 
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produce symptoms only in the cow. An attempt to transmit the disease to a bull 
was unsuccessful. Lesbouyries et al. (48) and Cassamagnaghi and Cassamag- 
naghi (12) were able to produce granular vulvovaginitis in sheep and cattle, 
respectively, by an intravaginal inoculation of a streptococcus. However, Dur- 
rell (19) and Quinlan et al. (61) were unsuccessful in attempts to produce 
granular vulvovaginitis in cattle with streptococci. 

Jones and Little (41) inoculated the gram-negative bacillus, which they had 
isolated, into the vagina of heifers and young calves and produced clinical symp- 
toms of granular vulvovaginitis. 

Crawley et al. (16) and Ullrey (84) were also successful in causing granular 
vulvovaginitis with their gram-negative organism. 

Zwick and Gminder (95) produced the lesions of granular vulvovaginitis with 
the virus of coital exanthema, but were unsuccessful in producing exanthema 
with secretions of animals with granular vulvovaginitis. 

. Mitchell et al. (52) failed to transmit the disease by intravenous injections 
of blood from infected cows, by swabbing the vagina of clean animals with 
porcelain-filtered smears and washings from the infected vagina, and by con- 
junetival inoculations with infected materials. 

Crawley et al. (16), Durrell (19), and Sutherland (79) were able to produce 
granular vulvovaginitis by inoculation of infected vulvar tissue into apparently 
disease-free animals. 

DIAGNOSIS 


Granular vulvovaginitis can be easily diagnosed, according to Durrell (19) 
and Pellizzari (58), by pulling the lips of the vulva apart and observing many 
nodular elevations on a reddened vulvar mucosa. It should be differentiated 
from trichomoniasis, coital exanthema, and secondary vaginitis. 


TREATMENT 


It was reported in the early literature that douches of various chemicals 
would bring about recovery from granular vulvovaginitis in about 30 days. 
Later, salves and powders with bacteriostatic properties were reported useful. 
Potassium permanganate douches were reported as being beneficial (11, 49, 65, 
76). Other douches used with fair success were: normal saline (4, 18, 25, 54, 
85) ; normal saline with Lugol’s solution (30, 34, 46,51); earbolie acid (1, 3, 93); 
sodium bicarbonate (37, 64,66,85); lysol solutions (1, 3,24); copper sulphate 
(58), and zine sulphate (37,67,79). Negative results were obtained for boric 
acid (43). However, satisfactory results were claimed with it when combined 
with kaolin powder and zine sulphate (4, 89). 

Vaginal injections of azamine incorporated in mineral oil (43) and iodized 
oil (18) brought about a reduction in severity of nodules and inflammation. In- 
jections of Icthyol in oil (43) were of no value in the treatment of granular 
vulvovaginitis; whereas, Rof Codina (65) and Velat (87) recommend the use 
of Icthyol. 

Powder insufflations of silver picrate in kaolin were beneficial (1, 3,7, 8, 10, 23, 
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32,40). Insufflations of bismuth formic iodide (10,18) and of sulphanilamide 
(10) produced a favorable response. Durrell (19) treated the condition with 
‘*Vioform’’ (CIBA) and found it to be of no value. Krivankov (45) reported 
benzene hexachloride powder to be the best method for the treatment of granu- 
lar vulvovaginitis. 

Swabs of silver nitrate (22), gentian violet (17,53), potassium iodide plus 
iodine erystals (21,53), and acriflavine ointment (1, 10, 17,22, 28,36) have 
been used with varying degrees of success in the treatment of granular vulvo- 
vaginitis. Other preparations recommended include: onion and garlic phyton- 
cides (69,73); coniferchlorophyll-carotene paste (74), pomodium salve (15); 
aluminum salve (13); methylene blue salve (39,87); trypaflavine (72) * sulfa 
drugs (10, 17, 28, 30,88); terramyein (31), and penicillin salve (21, 90). 

Vasin (86) fed phenothiazine to five infected cows as a treatment, and cured 
four animals. Stefkin (77) repeated Vasin’s work and concluded that pheno- 
thiazine was of no value. Hornaday (35) reported that an autogenous bacterin 
made from the streptococci, originally described by Ostertag, was of excellent 
value in the treatment of granular vulvovaginitis. Groulade (26,27) ineorpo- 
rated benzoated hydrogen peroxide and colloidal silver proteinate in a glycer- 
inated base. He demonstrated excellent results in treating granular vulvo- 
vaginitis and getting animals in calf. Cunkleman (78) was able to elicit a posi- 
tive response when an estrogenic substance was used in therapy. 
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TRANSFER OF SPECIFIC BLOOD SERUM PROTEINS TO 
LACTEAL SECRETIONS NEAR PARTURITION ! 


B. L. LARSON 
Laboratory of Biochemistry, Department of Dairy Science, University of Illinois, Urbana 


SUMMARY 


Comparative quantitative electrophoretic studies were made of the specific protein 
components present in the lacteal secretions of heifers and dry and milked cows near 
parturition. Near parturition, the relative concentration of the specific proteins 
synthesized in the mammary gland decreased with a corresponding increase of protein 
components entering from the blood. Small amounts of all of the major blood protein 
components were detected in the secretions; however, as parturition approached the 
levels of two immune globulin components with the same properties as the blood, £.- 
and y,-globulins increased to tremendous levels. Calculations of the amount of #:- 
and y,-globulins leaving the blood indicated that they quantitatively accounted for the 
immune globulin components appearing in the lacteal secretions. 


Recent studies in this laboratory have shown that the levels of several of the 
serum globulin fractions decrease in the blood stream of the bovine near par- 
turition (7). This demonstration of a loss of immune globulins from the ma- 
tenal blood substantiated radioactive tracer studies which have indicated that the 
immune globulins found in colostrum and milk are not synthesized in the mam- 
mary gland (1,4). It must be concluded from these studies that immune globu- 
lins leave the blood stream to become part of the lacteal secretions ; however, the 
recognition of the specific blood proteins in the secretions and the quantitative 
aspects of their transfer, have not been demonstrated. 

Various investigators have shown that the imune globulins of colostrum and 
milk are immunologically similar to those in the maternal blood (2, 9, 10, 11). 
Smith (9,10) and Smith and Holm (11) found that the electrophoretic proper- 
ties of the immune euglobulin and pseudoglobulin fractions isolated from colos- 
trum and milk corresponded closely to the y:- (or T-) globulins isolated from 
the maternal blood serum ; however, biological assays of the proteins showed that 
there were some minor differences in amino acid composition. In a like com- 
parison, little similarity was shown between the immune globulins of colostrum 
and milk and the y2- (or y-) globulins isolated from the maternal blood serum. 
On the basis of these observations, Smith (10) concluded that the immune globu- 
lin components of colostrum and milk were closely related to, and probably 
came from, the blood, but that they were not identical with the immune globulin 
components of the maternal blood serum. 

Subsequent work in this laboratory (7) demonstrated that the level of the 
y2-globulins in the maternal blood does not decrease near parturition. How- 
ever, the level of the @o-globulins in the maternal blood stream does decrease as 
does also the level of the y:-globulins. The electrophoretic properties of these 
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two components which leave the maternal blood stream are the same as the two 
immune globulin components of colostrum and milk and the two components 
which appear in the blood of the new-born animal upon ingestion of the co- 
lostrum (2,10,11). These observations suggested that the two immune globulin 
components of colostrum are the same as the B2- and the y;-globulins lost from 
the maternal blood serum. 

The present studies show the effects of the transfer of these and other blood 
proteins on the protein composition of the lacteal secretions. The data indicate 
that the B2- and y,;-immune globulins which leave the blood stream account 
for the two immune globulin components found in the lacteal secretions near 
parturition. 

METHODS AND PROCEDURES 


The figures (Table 1) indicate that the data in this paper represent informa- 
tion collected from 14 different animals. The periods preceding and following 
two parturitions and lactations were studied for three of the animals. Blood 
samples were collected from Cows A through D-2, at intervals which ranged 
from daily near parturition to bi-weekly and monthly at mid-lactation. Blood 
samples for Animals K through N were taken on the day of parturition, and at 
less frequent intervals before and after parturition than were collected from 
Animals A through D-2 (see 7). Samples of the lacteal fluid present in the dry 
mammary gland were collected from Heifers I and J at one week and three 
days before parturition. Lacteal fluid samples from Cow C-2 were collected at 
weekly intervals during the dry period and also three days before parturition. 
Cow A aborted 267 days after parturition and was dried off 3 wk. later, then 

TABLE 1 
Information on the experimental animals 


, ; Analyses made on 
Number of 








Cow previous Lacteal Colostrum 
No." Breed parturitions Blood fluid and milk 
A Holstein 0 X > xX 

B-1 Guernsey § X ae 
B-2 6 X > & X 

C-1 Guernsey 0 x Xx 

C-2 l x X X 

D-1 Holstein 4 X x 
D-2 5 X ps xX 

> Ayrshire 1 X 

F Holstein l x 

G Guernsey 1 x 

H Holstein 3 x 

I Holstein 0 x 

J Guernsey 0 Xx 

K Jersey 3 X 

L Guernsey l xX 

} Jersey 0 X 

N Jersey 0 xX 


* B-2, C-2, and D-2 represent the succeeding parturitions and lactations of cows B-1, C-1, 
and D-l. - 

"Cow A aborted 267 days after parturition and was dried off 3 wk. later (see text). 

*Cows B-1 and D-1 were milked through the normal dry period preceding the next par- 
turitions and lactations (B-2 and D-2). 
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samples of the lacteal fluid in the dry gland were collected at weekly intervals 
for 8 wk. Samples were ‘‘milked”’ from the dry glands of Animals A, C-2, I, 
and J by expressing out a small amount of fluid by hand. Colostrum and milk 
samples were collected from Cows A through H at every milking for several 
days after parturition and then at increasingly less frequent intervals during 
lactation. 

Data collected on some of these animals have been discussed previously, 
from the aspects of changes in the blood protein levels associated with partu- 
rition and the production of the specific milk proteins during the lactation 
period. Further information on the collection procedures and details of the 
determination of the individual proteins in blood, milk, and colostrum by 
quantitative electrophoresis may be found in these papers (5, 6,7). 

Electrophoretic analyses were conducted in sodium veronal buffer (pH 
8.6, ionie strength of 0.1) for 5,580 see. at 1.2° C. with a field strength of 7.8 
volts per centimeter. Ascending patterns are shown because of their greater 
clarity and resolution. Mobilities are expressed as cm.” per volt per sec. X 10-°. 
In order to compare the mobilities directly between patterns and with those 
obtained in previous work in this and other laboratories, the apparent mobili- 
ties of the ascending patterns were corrected for slippage and conductivity 
differences to make them directly comparable with the mobilities of the descend- 
ing patterns. 

The protein components of blood serum are designated according to decreasing 
electrophoretic mobility, respectively, as albumin and the aj, ag-, a3-, B1-, Be-, y1-, 
and y2-globulins. The y;- and y2-globulin fractions correspond to the T- and y-com- 
ponents, respectively, of Smith (10, 11). The major proteins of skimmilk and co- 
lostrum are designated as a-casein, 8-casein, y-casein, immune eu- and pseudoglob- 
ulins, a-lactalbumin, B-lactoglobulin, and milk serum albumin. The relation of this 
currently preferred nomenclature to the older terminology has been clarified 
recently in a review by Jenness et al. (3). It should be noted that the two im- 
mune globulin components comprise essentially the classical ‘‘lactoglobulin”’ 
fraction of the whey protein; 8-lactoglobulin, a-lactalbumin, and milk serum 
albumin comprise essentially the classical ‘‘lactalbumin’’ fraction. 


RESULTS AND DISCUSSION 

Identification of the immune globulin components in colostrum. The elec- 
trophoretic patterns (Figure 1) show the relationship of the B2- and y1-globu- 
lins lost from the blood, with the protein components appearing in the whey 
of the first milk, or colostrum. The heterogeneity of the immune globulin 
fractions is magnified at the higher protein concentrations. As a result of this, 
the immune globulins in the whey proteins of colostrum show up as a wide, 
skewed, and singie peak with a mobility in between that of the B2- and y1;- globu- 
lin components. When fractionated, or at lower concentrations such as in the 
normal milk whey proteins, the immune globulins appear as two components 
(See Fig. 5, a) with the same mobility as the B2- and the y:-globulin components 
of blood serum (9, 10,11). The low concentration or absence of protein com- 
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Fig. 1. Electrophoretic patterns demonstrating the relationship of the protein com- 
ponents leaving the blood near parturition, with the proteins present in the colostrum. 
(a) Blood serum 6 wk. before parturition; (b) blood serum at parturition; (¢) whey proteins 


present in first colostrum. Protein concentrations were, respectively, 4.1, 3.3, and 4.6%. 


ponents in the colostrum and milk whey with the mobility of the B,- and ye- 
globulins is apparent. A comparison of the area under the individual peaks 
(Figure 1) suggests that more y;-globulins than Be-globulins were lost from 
the blood. This is in agreement with the observations of several investigators 
(2,9, 10,11), that there is more material in colostrum with the slower mobility 


(euglobulin) than there is with the faster (pseudoglobulin), and that more 
material shows up in the blood of the calves with the mobility of the y:-globulins 
than with the mobility of the Bs-globulins (2, 10, 11). 

These patterns were taken from the data accumulated on Cow D-1. A similar 
relationship was found for Cows A, B-1, B-2, C-1, C-2, and D-2. An attempt 
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was made to pool equal quantities of blood samples from all of these cows col- 
lected at the same time relative to parturition and, by so doing, to illustrate 
an average analysis. However, it was found on analyzing the pooled blood serum 
sample electrophoretically that the resulting pattern lacked resolution, i.e., the 
B.-, Bo-, yi-, and ye- peaks tended to be blurred into one heterogeneous peak. 
The reasons for this are not known, but the appearance of the pattern suggested 
either that there was an interaction between these globulin fractions from the 
different cows when mixed or that the same component differed slightly in mo- 
bility between cows. This effect was also noted when the colostrol or milk whey 
proteins from different cows were pooled. Hence, in Figure 1 (and in Figure 5 
later) typical examples are shown for individual cows. 

The heterogeneity of the immune globulin fractions of blood makes it diffi- 
eult to establish whether these proteins are chemically identical with the euglobu- 
lin and pseudoglobulin components of milk and colostrum. It is probable that 
there are several different types of molecular species represented by each of the 
electrophoretic peaks of blood, one or several of which could leave the blood to 
enter the mammary gland. Thus, isolation of electrophoretically pure fractions 
from the blood and comparing them with the immune globulin components 
isolated from colostrum and milk which are also heterogeneous is not strictly 
valid, since more or less of other components may be present in each of the 
isolations. This may well explain the observations of Smith (9, 10), that the y;- 
globulins isolated from the maternal blood differ by an amino acid residue or 
two from the euglobulins isolated from colostrum and milk. The possibility that 
an amino acid residue may be added or removed during the passage from the 
blood to the mammary gland, without altering the electrophoretic properties or 
immunological specificity, also should not be overlooked. 

With respect to the transfer of the euglobulin and pseudoglobulin com- 
ponents from the colostrum into the blood stream of the calf: although only 
trace amounts of B2- and y;-globulins are present in the blood serum of the 
new-born calf before ingestion of the colostrum, reisolation of the pure com- 
ponents from the blood serum after ingestion has not been done. The fact that 
there is no change in the electrophoretic or immunological properties of the 
proteins during the transfer has served as evidence that these proteins are not 
altered (2,9,10,11). With the recognition of the role of the Be-globulins and 
the nonimportance of the ye-globulins, it is apparent that the electrophoretic and 
immunological evidence is just as strong in showing the transfer of the Be- and 
yi-globulins from the maternal blood to the seeretions of the mammary gland. 

Quantitative aspects of the immune globulins transfer. Calculations were 
made to determine if the two immune globulin components appearing in the 
lacteal secretions accounted for the Be- and y;-globulins leaving the blood. The 
amount of B2- and y:-globulins leaving the blood can not be evaluated merely 
by taking the difference between their level in the blood at the maximum level 
several weeks before parturition and at the minimum level at parturition (7). 
Such an evaluation is erroneous for several reasons. During the lactation period 
and the dry period the cow is constantly transferring immune globulins from 
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the blood into the secretions of the mammary gland (6,7). To maintain a con- 
stant level of blood protein, the cow must continually replace the amount lost 
with newly synthesized immune globulins. These newly synthesized immune 
globulins must be accounted for, since they appear in the secretions but are not 
apparent in the blood levels unless input exceeds output or vice versa. At 
about 2 mo. before parturition, the protein level in the blood starts increasing, 
due to an increased production of B2- and y;-globulins entering it. This produc- 
tion shows up as an increasingly larger level in the blood until about 5 wk. bevore 
parturition, when the 82- and y;-globulins start leaving the blood to go into the 
mammary gland faster than new protein is being restored back in the blood. 
After parturition, the Bs- and y;-globulins cease leaving the blood in large 
quantities. Thus, the level of 82- and y;-globulins starts increasing again in the 
blood until the amount going into the blood slows down to equilibrium with the 
small amount leaving the blood per day to enter the milk (6,7). It is highly 
unlikely that in the 5-wk. period before parturition the production of B2- and 
yi-globulins going into the blood ceases, as would have to be assumed in using 
merely the difference in blood levels to calculate the total amount leaving the 
blood. It is also unlikely that the cow would be storing immune globulins in the 
various organs such as the liver at this time (7). It is more probable that the 
increased production around parturition represents not only an actual increased 
synthetic rate, but also a transfer of these proteins from the storage centers into 
the blood stream. 

In order to evaluate the actual amount of Bs- and y,-globulins leaving the 
blood stream at parturition, the daily rate of B2- and y;-globulins going into 
the blood was calculated at the times their level was increasing in the blood 
in the period of 60 days before until 60 days after parturition. This was possible 
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Fig. 2. The daily rate of immune globulins entering the maternal blood stream and the 
amount of immune globulins found in the lacteal secretions near parturition. (a) Cow D-2, 


milked through normal dry period; (b) Cow C-2, dry before parturition. 
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only at the times the blood level was increasing, and included in the figures are 
the daily amount of 2- and y;-globulins assumed to be entering and leaving 
the blood but having no effect on the level. These rates for one cow milked 
and one cow dry before parturition are shown (Figure 2). The rate of B2- and 
yi-globulins going into the blood apparently reaches a maximum at or shortly 
after parturition, and enough of the curve is available to justify filling in the 
missing portion of about 35 days before until parturition. 

Since the area under this curve represents the amount of B2- and y,-globulins 
entering the blood, it also represents the amount leaving the blood if corrected 
for the difference in levels in the blood at —60 and +60 days. The data (Table 1) 
show calculations for Cows B-2, C-2, and D-2 and indicate that the B2- and y1- 
globulins leaving the blood accounted for the two immune globulin components 
appearing in the colostrum and milk. It should be noted (Figure 2a) that the 
two curves are not superimposable before parturition. The 2- and y;-globulins 
leaving the blood, as well as the other proteins, were apparently held in the mam- 
mary gland by Cow D-2, as evidenced by the increase in udder size and the drasti- 
eally reduced daily production of total milk just before parturition. This ap- 
peared to be a problem of ‘‘let-down,’’ for Cow B-2 milked through the dry 
period (not shown in Figure 2 but calculated in Table 2) did not decrease in 
daily production just before parturition. 

The recovery data (shown in Table 2) indicate that the Bs- and y:- globulins 
found in the lacteal secretions account for 85-107% of the calculated amount 
leaving the blood. It is difficult to assess the range to which these figures are 
significant. As discussed previously (7), calculations to determine the actual 
amount of a given protein in the blood stream could be in error as much as 
20%, because of volume fluctuations in the amount of blood present and inherent 
errors in the methods used. Furthermore, the errors involved in the sampling 
of the lacteal secretions and in the electrophoretic analysis of the individual 
protein contents also could be as large as 20%. Even with this amount of un- 
reliability in the recovery data, however, the results certainly suggest that the 
majority, if not all, of the two immune globulin components appearing in the 
lacteal secretions are the Bs- and y,-globulins which left the blood stream. 

Changes in protein composition of the lacteal secretions. Previous studies 


TABLE 2 


Comparison of the amount of Be- and y:-globulins leaving the maternal blood, 














with the amount found in the lacteal secretions near parturition 
Cow No. 
Bo- and y:- globulins B-2 C-2 D-2 
(g.) 
Calculated amount leaving blood stream 1,450 2,675 3,260 
Actual amount found in colostrum and milk 1,500 2,850 2,780 
(%) 
Accounted for in secretions 103 107 85 





“The eurves from which the values for Cows C-2 and D-2 were calculated are shown 
(Figure 2). 
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Fig. 3. The whey (milk serum) protein composition of the lacteal secretions of a cow 
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from this laboratory have shown the changes which oceur in the ratio of the 
various proteins present in milk during the normal lactation period (6). Around 
parturition, or when the cow is dried off, other proteins not normally present 
in milk or in very small quantities appear in the lacteal secretions. The curves 
(Figures 3 and 4) show the changes which occur in the ratio of the specific 
proteins in the secretions, in the period around parturition for one of the cows 
(D-2) not dried off. These curves illustrate the increase in the secretions of 
two uncharacterized proteins normally present in milk only in small quantities. 
The relative amounts of a-casein, 8-casein, a-lactalbumin, and #-lactoglobulin 
decreased near parturition; whereas, the amounts of y-casein, ‘‘X’’ casein, the 
immune globulins, serum albumin, and ‘*P’’ whey protein component increased. 
Tracer studies using C' have indicated that a-casein, 8-casein, a-lactalbumin, 
and £-lactoglobulin are the major milk proteins synthesized in the mammary 
gland from free amino acids; whereas, y-casein, the immune globulins, and 
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Fig. 5. Electrophoretic patterns of the proteins present in the whey protein and casein 
fractions of the lacteal secretions at different times relative to parturition: (a and d), normal 
milk; (b and e), cow milked through the normal dry period and sampled three days before 
parturition; (e and f), cow dried off 60 days before parturition and sampled 15 days later. 
Patterns similar to e and f were obtained for the lacteal fluid of a dry cow not approaching 
parturition (several weeks after abortion and drying off occurred). Protein concentrations 
were, respectively, 2.1, 4.2, 2.4, 1.5, 1.3, and 1.8%. 
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serum albumin are proteins which apparently enter the milk preformed from 
the blood stream (1,4). This suggests, by analogy, that ‘*X’’ casein and ‘**P”’ 
whey protein components are also blood proteins, since they increased in relative 
composition at parturition. It should be noted that the **X’’ casein compound 
is actually composed of two or more components. 

The electrophoretic patterns shown (Figure 5) suggest that in both the 
milked and dry cows before parturition other blood proteins start appearing 
in the lacteal secretions in addition to the Bo- and y;-globulins ; however, in the 
dry cows and heifers approaching parturition some of these other blood proteins 
soon become obscured by the high level of accumulating B2- and y,-globulins. 
A few days before parturition, an increased level of serum albumin, y-casein, 
and the ‘‘X’’ and ‘‘P’’ components appeared in the secretions of all of the cows, 
although in the dry cows and heifers the relative increase was small, due to the 
high level of accumulated 82- and y;-globulins. The electrophoretic patterns 
(Figure 5b and 5e) show the appearance of the casein and the whey proteins 
at this time for one of the milked cows (B-2). Note that at this time, in addition 
to more serum albumin, y-casein, and the ‘‘X”’ and ‘‘P’’ components, there are 
also small amounts of proteins with the electrophoretic properties of the ,;- 
globulins and the y2-globulins. Apparently, this is when the transfer to the mam- 
mary gland of blood proteins reaches its maximum. With respect to the levels of 
these blood proteins appearing in the secretions, it is apparent that only an 
amount of the B2- and y,-globulins appear in the secretions sufficient to cause a 
noticeable decrease in their level in the blood serum. It should be noted, how- 
ever, that the ‘‘X’’ and ‘‘P’’ components do have similar mobilities to the 
a-globulins of blood, which decrease in level in the blood at parturition (7). 

The electrophoretic patterns (shown in Figure 5¢ and 5f) indicate that 
other blood components in addition to the B2- and y;-globulins apparently also 
accumulate in the mammary gland of the dry cow not close to parturition. 
Figure 5c and 5f shows typical electrophoretic patterns of the whey proteins and 
casein in the fluid of the dry mammary gland. Essentially the same patterns 
were found, both for the cows dried off 60 days before parturition and sampled 
at —45 days (before the large levels of the B2- and y:-globulins came from the 
blood into the secretions), and for the cow which aborted, was dried off 2 wk. 
after the abortion, and was sampled from 1 to 8 wk. after drying off. The in- 
creased levels of y-casein and ‘‘X’’ casein, and a reduced level of 8-casein are 
apparent, as are the increased levels of serum albumin, the blood globulin frac- 
tions, and the major whey component with an electrophoretic mobility close to 
that of a-lactalbumin. The identity of this major peak is unknown; possibly, it 
could represent an accumulation of one of the a-globulin fractions. 

It is readily apparent that when the cow is dried off probably all the blood 
proteins are represented in the lacteal fluid, confirming the observations of 
MeMeekin (8) that the proteins of the lacteal fluid of the dry cow begin to 
resemble quantitatively those of blood. However, as parturition approaches and 
the transfer of the B2- and y:-globulins from the blood to the lacteal secretions 
begins in quantity, the levels of these proteins obscure the presence of some of 
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the other blood components and some of the normal milk proteins. By a week 
before, and at parturition, both for the dried-off cows and first-calf heifers, the 
electrophoretic patterns were similar to those in Figure le for the whey proteins 
and in Figure 5e for the casein proteins. It is interesting to note that components 
resembling electrophoretically some of the normal milk proteins were present 
in the lacteal fluid of the heifers before parturition. 


GENERAL DISCUSSION 


In accounting for the amount of B2- and y;-globulins leaving the blood and 
appearing in the lacteal secretions, several assumptions based on facts have been 
made. However, it is difficult if not impossible to test directly the validity of 
these assumptions. The facts that radioactive tracer data have indicated that 
these proteins come from the blood stream and that the calculations involving 
the several assumptions agree with this, argue strongly for their validity. That 
there is no change in the electrophoretic or immunological properties of the 
B.- and y,-globulins suggests that these proteins are not altered in passing 
from the blood stream to the secretions of the mammary gland. 

The data indicate that in the period around parturition or when the cow is 
dried off some of each of the blood proteins accumulate in the lacteal fluid. 
Why the 82- and y;-globulins accumulate to such a greater degree than their 
relative concentration in blood is not known. The increased transfer of the 
B2- and yi-globulins to the mammary gland apparently is triggered not by the 
act of drying off the cow but is timed with the approaching parturition. In this 
respect, the data in Figure 2 and from previous work (7) indicate that although 
the rate of transfer starts to increase about a month before parturition, it does 
not reach a maximum until just before parturition. 

These studies again exemplify the large amino acid requirements of the 
cow in the first few days after parturition. Previous studies from this labora- 
tory have indicated that in most cows the maximum synthesis of the milk proteins 
synthesized in the mammary gland occurs a few days after parturition and not 
about a month after, when maximum synthesis of lactose, fat, and total milk 
volume oceurs (6). The present studies indicate that the synthetic replacement 
of immune globulins back into the blood stream also reaches a maximum a few 
days after parturition. This is also the time the cow is repairing tissue damage 
and recovering from the other stresses caused by the parturition. It should be 
noted that this time of apparent maximum protein requirement does not coincide 
with the normal practice of feeding according to total milk volume. 
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GENETIC RELATIONS BETWEEN BODY MEASUREMENTS 
AT THREE AGES IN HOLSTEINS ! 


D. W. BLACKMORE,’ L. D. MeGILLIARD,® anno J. L. LUSH 
Department of Animal Husbandry, Iowa State College, Ames 


SUMMARY 


Body measurements at 6 mo., 1 yr., and 2 yr. of age were used to study patterns 
of growth relationships. Phenotypic correlations between measurements on the same 
animal, phenotypic correlations between one measurement on the dam and another on 
the daughter, genetic correlations, and heritabilities were caleulated and considered. 
The influence of genetic factors relative to that of environmental factors increased 
with age. The effect of general factors was most evident at 6 mo., whereas the effect 
of group and specifie factors became more evident as age increased. 


Workers in population genetics have used two methods to investigate genetic 
relationships. These are the methed of path coefficients, devised and applied by 
Wright (5-8), and the method of genetic correlations proposed by Hazel (1) 
and Hazel et al. (2). 

Both methods were used by Touchberry (3) in a study of milk production 
and body measurements of 3-year-old Holstein cows in the Iowa State College 
herd. Genetic correlations were calculated, using the method of Hazel (7). 
Touchberry then applied Wright’s method to genetic and phenotypic correla- 
tions. His results indicate the influence of general factors (common to all meas- 
urements), two group factors (having a common effect on two or more measure- 
ments, but not on all), and specific factors (affecting only one measurement). 


MATERIALS, METHODS, AND RESULTS 

This study is of six measures of body size at 6 mo., 1 yr., and 2 yr. of age. The 
method of measuring is described by Touchberry and Lush (4). Each value used 
is the average of two (three in the early years, before it was discovered that the 
actual error of measuring was small) independent measurements by different 
workers. All six measures at all three ages on 334 cows and their dams from the 
lowa State College Holstein herd were used. The data were collected from 1930 
through 1953. 

The symbols used are: H—Wither height ; D—chest depth; L—body length; 
C—chest girth; G—paunch girth, W—weight. The symbols without primes 
refer to the offspring; those with primes refer to the dams. 

All correlations were computed within groups of daughters by the same sire, 
to eliminate the effects of time trends. 
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Phenotypic correlations between measurements of the same individual at 
6 mo., 1 yr., and 2 yr. of age are shown (Table 1). Phenotypic correlations be- 
tween one character in the dam and one in the daughter are presented (Table 2) 
The latter are used to estimate genetic correlations and heritabilities. 

The genetie correlations are presented (Table 3). These were calculated by 
the method presented by Hazel (7). The equation is: 


Yee = ij ij 
ij 


Where rgq is the genetic correlation between characters ¢ and /. 


t) 
ris the phenotypic correlation between character ¢ in 
” the daughter and character ; in the dam. 
TABLE 1 
Phenotypic correlations between body measurements on the same 
individual at 6 mo., 1 yr., and 2 yr. of age 
D L C G W 
6M 83 82 83 68 82 
H LY 81 80 .79 60 74 
2Y¥ 79 76 61 39 o2 
6M .78 91 74 85 
D LY .80 .88 69 aa. 
2¥ 74 80 03 62 
6M 79 .68 87 
J Ly 71 61 78 
2¥ 56 42 65 
6M 81 91 
( LY .76 89 
21 60 83 
6M Si 
G 1Y ned 
oY 82 


TABLE 2 
Phenotypic correlation between one character in the dam and one in the daughter 
among 334 pairs at 6 mo., 1 yr., and 2 yr. of age 


H’ D’ L’ co G’ Ww’ 

6M ad .04 .06 01 — 02 02 

H 1Y 23 16 13 14 .03 10 
2Y 44 By 25 ae 05 ae 

6M 15 13 06 10 .04 08 

D 1Y 16 18 05 15 08 10 
3¥ 35 4 20 31 18 .29 

6M 12 04 09 00 04 05 

I LY O8 05 1¢ 05 02 07 
2Y¥ 27 24 32 2] 14 .26 

6M 15 13 07 10 .O7 09 

( LY 15 17 06 14 14 14 
3¥ 2 RY 16 20 20 27 

6M 14 13 09 06 13 ki 

G 1Y 06 .05 .09 02 15 .08 
2Y 10 04 02 .07 21 19 

6M 12 .08 05 04 07 07 

WwW 1Y 11 .08 10 .08 10 ll 
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TABLE 3 
Genetic correlations between various characters in 3384 daughter-dam 
pairs at 6 mo., 1 yr., and 2 yr. of age 


D L G G W 

6M 03 .69 35 41 2 

H LY .78 .69 80 23 .67 
2Y 78 .69 79 24 .70 

6M .46 99 54 85 

D Ly 24 98 .38 65 
s¥ 61 95 25 77 

6M 1] 4 .64 

I 1Y 49 ae 81 
2¥ 61 22 70 

6M By | .70 

( iy 41 387 
3Y 48 84 

6M 88 

G 1Y 68 
2Y : 86 


TABLE 4 
Heritability of size at various ages among 334 daughter-dam pairs 





Birth 6 mo. Eye: 2 yr. 

H : 34 44 86 
D 24 34 79 
L 17 19 63 
Cc 18 28 5 
G 20 29 41 
53 


W 6" 14 21 





* Based on 295 pairs. 


Heritabilities were calculated by doubling the intrasire regression of off- 
spring on dam and are presented (Table 4). 


DISCUSSION 


Two sources of evidence indicate that the importance of various genetic 
factors relative to each other change with age. In each case the evidence agrees 
with Touchberry’s (3) classification into general, group, and specific factors. 
The two group factors are (a) skeletal, which affects wither height, body length, 
chest depth, and weight, and (b) flesh, which affects chest girth, chest depth, 
paunch girth, and weight. 

The first source of evidence is the way phenotypic correlations between char- 
acters on the same animal change with age. Table 1 shows that the correlations 
at 6 mo. and at 1 yr. are consistently higher than those at 2 yr. However, the 
correlations involving one skeletal and one flesh character change more than the 
correlations involving two skeletal or two flesh characters. Where a character 
is affected by both skeletal and flesh factors, the changes are intermediate. 

Some decrease in the relationship between two measurements might be 
expected if environmental effects which affect one type of growth but not the 
other have had more chance to express themselves. However, decrease due to 
genetic effect also might occur. As a simple example, suppose that growth of 
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each character is stimulated by two genes, one which operates on that character 
alone, and one which affects each character within that group but has no effect 
on characters in another group. This situation could be pictured thus: 


h 


- a 
a 9 : 
Tamed —_— 


Gene h would affect wither height only, gene 1 would affect body length 
only, gene g would affect paunch girth only, and gene c would affect chest girth 
only; whereas, gene hl would affect wither height and body length in the same 
direction but would not affect chest girth or paunch girth, and gene cg would 
affect chest girth and paunch girth in the same direction, but not the others. 
The larger the effects of genes h, 1, c, and g, the more would all correlations be 
decreased ; whereas, the effect of genes hl and cg would be to increase the corre- 
lations between wither height and body length and between chest girth and 
paunch girth, but to decrease the correlations between wither height and chest 
girth, wither height and paunch girth, body length and chest girth, ete. If we 
could further suppose a gene hleg which would affect all four characters in the 
same way (i.e., to stimulate or deter growth), that gene would tend to increase 
the correlations among all of them. If the organism were so ordered that gene 
hieg expressed its effects earlier in life than the others, there would be a tendency 
for correlations to be high in the younger animals and to decrease irregularly 
as the animals aged. The evidence in the correlations (Table 1) seems to support 
this possibility, particularly since it is difficult to imagine a set of environmental 
conditions which would result in the pattern of decreases shown. That distine- 
tive gene effects are often delayed in their expression is evident from the pat- 
tern of embryonic development, wherein the characteristics which distinguish 
genera, species, ete., unfold in precise sequence. 

The second source of evidence is the increase of the genetic correlations as 
age increases (Table 3), when two measures from the same group are involved, 
and the decrease when one member from each group is involved. 

The evidence from these two sources indicates that the effect of generai 
factors is more evident in early growth, whereas later growth shows larger 
effects of group and specific factors. 

Two other sources of evidence indicate that the importance of genetic factors 
relative to environmental factors changes with increasing age. The first of these 
may be seen by comparing the heritabilities at three ages (Table 4). All heri- 
tabilities increased with age. Since heritability is defined as the portion of the 
total variance that is genetic, and since it is reasonable to expect that environ- 
mental variance itself would increase, it would seem that the increase in impor- 
tanee of genetic effect could be attributed to genes which show their effect in 
later life. 
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The second source of evidence of increased importance of genetic factors is 
the increase with age of the reciprocal correlations involving each measurement 
in the dam and each measurement in the offspring (Table 2). Growth of the 
correlated parts occurred at times separated by more than 2 yr.; therefore, 
this increase in relationship seems independent of environmental effects and, 
accordingly, should be attributed to genes whose effects are more manifest in 
later than in early growth. 

These evidences of the increasing influence of genes with group and special 
effects in later development may partly explain the limited accuracy of pre- 
dicting the type of a cow from its conformation as a calf. 
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RELATIONSHIPS BETWEEN BODY MEASUREMENTS, 
MEAT CONFORMATION, AND MILK PRODUCTION ! 


D. W. BLACKMORE,’ L. D. McGILLIARD,’® ano J. L. LUSH 
Department of Animal Husbandry, Iowa State College, Ames 


SUMMARY 


Some aspects of growth, conformation, and milk production, and their interrela- 
tions were investigated. The data were milk production and various measures of size 
at birth, 6 mo., 1 yr., and 2 yr. of age in the Iowa State College Holstein herd. Negative 
genetic associations between milk production and all measures of size exeept wither 
height were found. These associations indicate that any effort to select for milk pro- 
duction alone would lead to animals with reduced chest girth relative to wither height, 
chest depth, body length, and weight. Accordingly, any effort to select both for milk 
production and for a conformation indieating good production of meat would require 
considerable compromise in both. The correlations between dam’s production and 
daughter’s size were consistently larger than the reciprocal correlations between dam’s 
size and daughter’s production. This excess was not evident at birth but was as strong 
at 2 yr. as it was at 6 mo. It was conciuded that this extra relationship was due to 
some maternal effect and not to contemporary environment affecting the characters 
similarly. 


In a study of the relations between body size and milk production reported by 
Gowen (7), the correlations between milk production and these measures of 
size—wither height, chest depth, body length, chest girth, paunch girth, and 
weight—were all positive though small. However, differences between herds were 
included, and this might account for the values being higher than the low, and 
mostly negative, values found by Touchberry (14) in the Iowa State College 
Holstein herd. 

In Milking Shorthorns, Cook et al. (2) reported the following correlations 
between measures of meat production on 83 steers and 4% fat-corrected milk 
production of their dams: 


Milk and muscle/bone ratio —07 
Milk and per cent fat in the carcass —17 
Milk and ecareass grade —.20 


Lush (12) coneluded that the measurements which indieated high dressing 
percentage and meat value most accurately were a large chest girth with rela- 
tively small chest depth and paunch girth. Black et al. (1) found that wither 
height, chest depth, and body length were negatively correlated with fat per 
eent, dressing per cent, slaughter grade, per cent edible meat in the carcass, and 
average daily gain. They also found that chest girth, the ratio of chest girth 
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to wither height, and the ratio of weight to body length were positively correlated 
with meat traits. Some of their results are presented (Table 1). These cor- 
relations probably were influenced by their having included as a single popula- 
tion beef, dual purpose, and dairy animals which were all fed to a weight of 
900 lb. Thus, beef animals which have been selected for compactness and meat 
quality would have less skeletal growth, more flesh and, hence, better carcass 
quality than the dairy animals, with their more pronounced skeletal develop- 
ment and correspondingly low carcass quality. Also, all slaughter being at 900 
lb. would itself affect correlations, such as per cent edible meat with body length 
and chest girth. Further indication of a negative relationship between skeletal 
growth and meat production is presented by Cook et al. (2) and Yao et al. (17). 

The influence of the dam on its calf through the prenatal environment it 
supplies and the level of nourishment it gives is presented and discussed in 
articles on beef cattle by Dawson et al. (4) and by Koch and Clark (9, 10, 11). 
Yao et al. (17) studied the problem in Milking Shorthorns. Koch and Clark (9) 
indicated that this type of maternal effect is relatively temporary. They found 
maternal effect in birth weight, in gain from birth to weaning, and in weaning 
score, but not in yearling gain and in yearling socre. 


TABLE 1 


Relation between body measurements and meat characteristics 








Total Average 
edible Slaughter daily 
Dress Pat ° meat grade gain 
cineciatlegisismmstaialtsh ( % )—$—$$—$—$—_—___- 
ag —.50 —.80 -.83 —.83 -.19 
D —.39 —.46 -.55 -.93 — ae 
L —.49 —.63 ~e — J ~— 2S 
C 13 30 22 39 —0.05 
C/H 4 76 76 83 12 
W/L .o3 15 PY i § .S4 23 


“Summarized from Black et al. (1). 
Beyond 5% level of significance—.30 to .33 
Beyond 1% level of significance—.37 and over 
» Symbols H, D, L, C, and W are those used in the present report. C/H and W/L are ratios. 


Several workers, Eckles (5), MeCandlish (13), and Fitch et al. (6), have 
studied the effect of age of dam on birth weight. Their results are consistent 
with the data available in this investigation. Birth weight increased with age 
of dam sharply at first, then slowly to 8 yr. of age; then it decreased. 


MATERIALS, METHODS, AND RESULTS 

The characteristics studied are milk production and six measures of body 
size taken at 6 mo., 1 yr., and 2 yr. of age. The data are all measurements at 
all three ages and the milk production from 334 cows and their dams in the 
Iowa State College Holstein herd. The data were collected from 1930 through 
1953. 

The body measurements are: P—Production of milk; H—wither height; 
D—chest depth ; L—body length ; C-—chest girth; G—paunch girth, W—weight. 
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The symbols without primes refer to the daughter ; those with primes refer to the 
dams. 

The body measurement values are the average of two (three in the early 
years before the error of measure was found to be so small) independent measure- 
ments by different people. The method of measuring is described by Touchberry 
and Lush (13). 

The measure of milk production was the 305 day-2 <-M.E. 3.5% fat-corrected 
milk. The formula for correcting to 3.5% milk is: (.48 milk +16 fat). The 
3.5% basis was used because it was nearer to the Holstein average than the 
more conventional 4.0% FCM. The production used for each cow was the 
average of all its lactations, coded to the nearest 100 lb. However, since the 
cows did not all have the same number of lactations, the correlation coefficients 
were corrected to the basis of a correlation using single lactations. The formula 
used for correcting to a single lactation basis was: 


k Vy 


1 Lt (m= 3% 
nan( ED 
j=1 n; 





where r, is the correlation based on a single lactation 
r, is the correlation based on the average 
r, is the correlation between records by the same cow 
(repeatability ) 
n; is the number of records by the j™ cow 
K is the number of cows 


The formula is based on the variance of an average being less than the vari- 
ance of a single observation; whereas, the covariance is not expected to be 
affected by using an average. 

All correlations were computed within groups of daughters by the same sire, 
to eliminate the effects of time trends. The reciprocal phenotypic correlations 
between production in one member of the daughter-dam pair and measurements 
at three different ages in the other member are presented (Table 2). The pheno- 
typie correlations between dam’s production (P’) and daughter’s measurements 
are consistently higher than the reciprocals between daughter’s production (P) 
and dam’s measurements. 


TABLE 2 
Phenotypic correlations between production of one member and various body measurements of 
the other member of a daughter-dam pair at 6 mo., 1 yr., and 2 yr. of age among 334 pairs 


p’ with H D L Cc G W 

At 6 mo. .O7 .08 ll 04 14 13 
1 yr. .05 .02 .07 04 .09 06 

2 yr. 08 08 10 .06 10 ll 

p with H’ D’ L’ C’ G’ Ww’ 

At 6 mo. 02 —.02 —.02 —.04 —.02 .00 
iy 02 —.02 —.02 —.06 —.02 .00 


2 yr. .03 —.03 08 
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The genetic correlations calculated by the method of Hazel (8) are presented 
(Table 3 in the ‘‘b’’ columns). Since Hazel’s method assumes that the reciprocal 
correlations differ only because of random nongenetic influences, its validity 
seems questionable here, where the one kind of correlation so consistently exceeds 
the other. Therefore, genetic correlations using in the numerator only the 
correlation between daughter’s production and dam’s measurement are presented 
(Table 3 in the ‘‘a’’ columns). 


TABLE 3 


Genetic correlations between milk production and various body measurments at three ages 








Six months One yeer Two years 
a b a b a b 
H «ag .o4 21 32 23 34 
D —.30 35 —.22 —.03 —.23 14 
L —.50 25 —35 32 —12 35 
C —Di 05 —.66 —15 = 10 
G —.30 .68 =e 46 =i 37 


W 01 10 .00 oka —.02 14 





Whether the thing which produced the excess correlations shown in Table 2 
was a permanent characteristic of the cow, or only affected the lactation which 
commenced at the birth of the daughter whose measurements were being studied, 
was examined in the data concerning the 287 daughter-dam pairs, where the 
dam had a record for the lactation commenced at birth of the daughter and also 
had at least one other lactation record. The intrasire correlations between 
measurements of the daughter and production of the dam in the contemporary 
lactation were compared with the correlations between measurements of the 
daughter and average production of the dam in its other lactations. The cor- 
relations are presented (Table 4). 

The excess relationship shown in Table 2 could result if: 

1. The environmental conditions affecting the dam during production and 
the daughter during postnatal growth were correlated more closely than the 
environmental conditions affecting the daughter during production and the dam 
during postnatal growth (later referred to as common environment). 


TABLE 4 


Correlations between production of the dam and body 
measurements of the offspring at various ages 





H D L C G W 








Birth — — = — — -05 

Pl 6 mo. ee} 0S 12 .07 U8 12 
l yr. i .08 14 10 .05 13 

2 yr. 13 .09 13 10 06 10 

Birth — —— — os -_— 02 

P’a 6 mo. —.02 .02 -03 -02 O01 .08 
. lyr. .03 01 04 07 .00 .06 

2 yr. 04 —.01 .00 —.01 02 07 


P’1 indicates the dam’s production in the lactation commencing with this daughter’s birth. 
P’a indicates dam’s production in its other lactations. 
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2. Some physiological condition of the dam affects growth of the daughter 
as well as production of the dam (later referred to as maternal). Such a phys- 
iological condition could be: (a) Expressed on the calf prior to parturition 
and on the dam’s subsequent production; (b) initiated prior to parturition but 
expressed postnatally in dam’s production and daughter’s growth. 

If the excess correlations are caused by things which are expressed prenatally 
on the calf, one would expect the correlation between the birth weight of the 
daughter and the production of the dam to exceed the correlation between birth 
weight of the dam and production of the daughter. This would discriminate 
between 2a and 2b. Birth weights were available on only 254 daughter-dam pairs. 
These weights were corrected for age of the dam by adding to each individual 
birth weight the difference between the average for 6-year-old dams and the 
average for the age group from which the dam came. The corrected birth 
weights (B) were correlated with the average production in all lactations. The 
values obtained were : 

r ppp = U4 


f pi = OF 


These correlations indicate that the excess relationship is not evident at birth. 
The correlation between birth weight of the daughter and production of the dam 
in the lactation commenced at birth of the daughter was .05; whereas, the cor- 
relation between birth weight of the daughter and production of the dam in 
its other lactations was .02, as shown in Table 4. 


DISCUSSION 


The most striking feature of the correlations in the ‘‘a’’ columns of Table 
3 is the existence of genetic antagonisms between milk production and _ all 
measures of size except wither height and body weight. Thus, selection for milk 
production alone would eventually lead to animals with some decrease in chest 
depth, body length, and paunch girth, with an even more drastic reduction in 
chest girth but with an increase in height at withers and practically no change 
in weight, at least through the ages concerned here. 

The other correlations (the ‘‘b’’ columns) are all larger in the positive 
direction because of the larger correlations (upper part of Table 2). The other 
chief difference is that they do not indicate any real changes in the size of 
wither height, body length, and paunch girth relative to each other. However, 
they do indicate a reduction in the relative size of chest depth and an even 
greater relative reduction in chest girth. 

If the true situation is somewhere between the ‘‘a’’ and the ‘‘b’’ columns, 
the over-all result of selecting for milk production would be a reduction in chest 
girth relative to skeletal measures and weight. Such a result, according to the 
reports of Lush (12), Black et al. (1), Cook et al. (3), and Yao et al. (16) is 
opposite to the relationships desired for producing meat, as indicated by dressing 
per cent, slaughter grades, per cent total edible meat, ete. 

Even if the genetic correlations were zero, or slightly positive, selecting 


simultaneously for several characters would require considerable compromise. 
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When some of the relations are opposite to the direction of desired progress, 
the compromise necessary is even greater and improvement made per generation 
would be small. 

Since the correlation between milk production and weight for age is prac- 
tically zero, it seems possible to make some simultaneous progress in these two 
characteristics. However, selection for weight for age makes no allowance for 
such factors as muscle/bone ratio, tissue distribution, per cent fat in the careass, 
slaughter grade, ete. It seems, on the basis of the results obtained here, that 
simultaneous selection for milk production and meat type will yield little net 
progress. 

Two things seem, on the surface, to indicate that the excess correlations 
(upper part of Table 2) are the result of common environment. These two 
things are (a) the excess is not evident in the correlation between average 
production and birth weight, and (b) the correlations (Table 4+) show more 
excess relationship in the correlation between daughter’s measurements and 
dam’s production in the lactation started at birth of the daughter than in the 
correlations between the daughter’s measurements and the dam’s production 
in the other lactations. However, the effect of contemporary environment of 
the dam and calf seems unsuitable as an explanation here, because in the Lowa 
State College herd the practice is to remove the calves from the cows at four 
days of age. Many of the calves are then used on experiments in nutrition and 
are housed in a different barn from the cows. Thenceforth, the only environment, 
apart from atmospheric conditions, which is possibly common to a cow and its 
calf is provided when some of the calves are housed in a wing of one of the 
cow barns. During this period, of course, the other dams share the environment 
of that dam, and the other contemporary calves share the environment of that 
calf. Even if the cow and calf did have a common environment which resulted 
in a positive relationship, the results of that would dissipate during subsequent 
development. However, the difference between reciprocal correlations in Table 2 
is as large at 2 yr. as it is at 6 mo. 

Another bit of evidence against effects of contemporary environment is the 
set of correlations between daughter’s measures and dam’s production in lacta- 
tions not contemporary with early growth of the daughter (Table 4). In spite 
of the fact that these are consistently smaller than the correlations with the 
contemporary lactation, they themselves are larger than the correlations between 
dam’s measures and daughter’s production (as shown in Table 2). 

Accordingly, it was concluded that the excess relation is the result of some 
factor or factors initiated prenatally and expressed postnatally. The correlations 
between dam’s production and daughter’s birth weight (Table 4) could be 
taken as an indication of prenatal expression, but this evidence is somewhat 
invalidated by the absence of excess correlation in the reciprocal correlations. 
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CHEMICAL COMPOSITION OF CATTLE HAIR. I. THE ACID- 
INSOLUBLE MELANIN CONTENT ASSOCIATED 
WITH DIFFERENT GENOTYPES ! 


R. G. WASHBURN, L. O. GILMORE, anp N. S. FECHHEIMER 
Department of Dairy Science, 
Ohio Agricultural Experiment Station, Wooster 


SUMMARY 

The acid-insoluble melanin of 141 samples of hair from different-aged cattle, taken 
at different seasons, gave significantly different mean values when the hair was grouped 
according to visual color and/or genotype, i.e., white, tan, red, heterozygous black, and 
other black. Three groups of heterozygous black cows of different breed composition 
gave statistically indistinguishable mean values. The method used distinguished one- 
gene differences, whether or not the hair from different samples was of the same 
apparent color. 


The lack of information on the composition of cattle hair suggests the need 
for investigation in this area to determine the possible role of this material in 
indicating previous physiological function and the genotype of the germinal 
cells. 

Gortner (5) offered an hypothesis to explain certain genetic differences 
observed visually by himself and others, based on his own experiments and 
reports in the literature. His experiments (4,5, 6) showed the effect of destroy- 
ing the keratin with different concentrations of alkalis and suggested the use of 
a weak alkali hydrolysis (0.2%) for such studies because of the smaller amount 
of decomposition in the melanin molecule that would occur. He concluded that 
the portion of the weak-alkaline hydrolysate that was soluble in dilute acids, i.e., 
a melano-protein, was the pigment found diffused in the keratin of certain hair 
such as auburn; whereas, the acid-insoluble portion of the hydrolysate repre- 
sented the granules of melanin found in the keratin of certain other kinds of 
hair, such as black human or rabbit hair or black feathers. Wright and Brad- 
dock (12) referred to the main categories of mammalian pigments as eumelanin 
(various intensities of sepia and brown from the respective guinea pig genotypes 
of B and bb) and phaemelanin (orange-yellow pigments caused basically by 
genes different from those causing the production of eumelanin). 

Einsele (3) showed that the acid hydrolysis (6 N HCl) of defatted mouse 
hair provided a practical means of separating the pigment from the keratin in 
that species, with the result that variations in the content of acid-insoluble 
melanin were observed to vary with previously established genotypes. EHinsele 
concluded that melanin was insoluble in acid. With his technique, the acid 
hydrolysate of mouse hair was always the same pale yellow color and was 
independent of the genotype of the hair. Russell (9) verified this conclusion in 
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an extension of the method to guinea pig hairs. She found quantitative differ- 
ences also in the melanin content of hair from both guinea pigs and the house 
mouse, between previously established genotypes and also between samples that 
had been assigned different visual grades. Both colorimetric and titrimetric 
methods for the quantitative determination have been used by various investi- 
gators including Russell (9), Heidenthal (7), and Wright and Braddock (1/2). 
The method used depended somewhat on the color of hair, which was concluded 
to indicate the kind and amount of melanin present. 

Using the method of Einsele on the fur of mink and fox, Shakelford (10) 
found that the quantity of melanin varied with the visually determined color 
and also between hairs from the two species that were visually indistinguishable 
on the basis of color. Converse (2) found quantitative differences between visu- 
ally distinguishable shades of Guernsey and Ayrshire hair by using the method 
of Einsele on a limited number of samples. Preliminary estimates from cattle 
hair of different colors were found by Washburn et al. (11) to range from 1.63 
to approximately 12%. The melanin values for hair from identical twins were 
found to be similar. These observations, therefore, suggest that inheritance 
plays a definite role as a source of variability. 


EXPERIMENTAL PROCEDURE 


The analyses herein reported involved hair from 141 females taken from 
cattle at various ages in the herds of the Experiment Station and nearby farms, 
during different seasons of the year. After thoroughly brushing or vacuum- 
cleaning the area to be clipped, an amount of hair estimated to be at least 10 g. 
was clipped and placed in a properly identified paper bag for removal to the 
laboratory, where it was further cleaned and defatted (17). 

Triplicate samples of 1.0 g. were placed in flasks, 75 ml. of 6 NV HCl was added 
to hydrolyze the hair, and the samples refluxed for 2.5 hr. At the end of this 
hydrolysis, the hair was considered to be digested and the insoluble melanin 
particles freed from the matrix. The samples were centrifuged and the super- 
natant liquid decanted. The residue was washed with water, recentrifuged, and 
the supernatant decanted. This procedure was repeated several times until the 
supernatant liquid was negative to a test for chlorides. The samples were trans- 
ferred to tared aluminum dishes by floating in alcohol, dried in an oven over- 
night at 100° C., weighed, and the melanin calculated as a per cent of the 
defatted hair. 


RESULTS AND DISCUSSION 


Figure 1 shows the mean melanin content of hair from cows of different geno- 
types. The values for the different groups presented show differences of similar 
magnitude between the means. When ta = 0.05 there is no overlapping of the 
confidence limits. Although specific genetic differences have not been established 
for the red-brown and brown-black groups, the differences separating white from 
red and red from black were assumed by Ibsen (8) and Bogart and Ibsen (7) to 


be single locus effects. 











CHEMICAL COMPOSITION OF CATTLE HAIR. II. 1059 


| LEGEND 
| 

ia Upper Confidence Limit ] 
| Mean 

9r Lower Contidence Limit 4 








= 7} 4 
°o 
° t 
~“ 6 4 
: 
= | 
= 4 es | 
Sr i 
5 } 
Zal . 4 
< 4 
4 
rs t | 
z 3r 
. 4 | 
| 
1} | 
ol i 
WHITE TAN RED BLACK (Bb) BLACK (8B) 
(10) (7) (12) (33) (79) 


GENOTYPE DESIGNATION 


Fig. 1. Confidence intervals around the mean melanin values of female cattle hair of 
different genotypes (ta = 0.05). 


The difference between the two groups of black, i.e., heterozygotes and 
homozygotes, is assumed to be a one-gene difference. The values for black hair 
were placed in the group for heterozygotes if there was evidence definitely to 
indicate the donor’s genotype. All other samples were placed in the group of 
unknowns, or presumed homozygotes. An error of classification would have the 
effect, therefore, of placing a heterozygote in the group with homozygotes, thus 
reducing the mean value for this group below what it should be. The data 
herein reported refer to hair from cows and heifers, but the results to date on 
hair taken from bulls both before and after the onset of puberty are not appre- 
ciably different. 


The data (Table 1) show the mean melanin values for three groups of 


TABLE 1 
Melanin content of black hair from three groups of heterozygotes with 
different breed combinations 
Acid-insoluble Mean 


S.E. 


3reed combination No. 7 sane 
melanin difference 


(a./100) 
Holstein-Friesian, purebred 


and high grade 13 6.77 0.37 
Guernsey * Holstein, 

crossbred * 12 6.45 0.40 32! 
Ayrshire, Shorthorn, Here- 

ford * Holstein, crossbred 14 6.66 0.32 0:21" 


* Several of these samples were obtained from the University of [linois through the 
courtesy of Professor R. W. Touchberry. 
"Not significant. 
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heterozygotes, i.e., those representing the Holstein-Friesian breed, those from 
Holstein X Guernsey crossbreds, and crossbreds from Holstein cows, by bulls 
of other red breeds. With no statistical significance attached to the mean 
differences between groups of this size, no biological significance seems justified. 

Thus, it has been possible to show a highly significant difference between 
black hair from heterozygous and homozygous black cows when group means 
are used to represent the genotypes. Influences other than simple gene effects, 
however, appear to be present. Some of these are environmental (//) and 
currently preclude a high degree of confidence in making a diagnosis from a 
single sample. Nevertheless, they appear to establish that the gene for black 
exerts a quantitative rather than a qualitative effect, i.e., that the inheritance 
is that of incomplete rather than complete dominance. 

With respect to the donors of the samples in the white group, they represent 
dominant white (Hereford), recessive white (Guernsey and Holstein), and 
albino ? white. No appreciable difference was attributed to genotype within this 
group, indicating that different genes functioning to produce pigmentless cattle 
hair have approximately the same effect on the acid-insoluble melanin values. 
This raises the question whether or not albino hair does not possess some melanin, 
even though by definition it has been presumed to be devoid of pigment. 
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AN INTRA-HERD CONTEMPORARY COMPARISON OF THE 
PRODUCTION OF ARTIFICIALLY AND NATURALLY 
SIRED DAIRY COWS IN GEORGIA ! 


E. W. HAHN,’ J. L. CARMON, anp W. J. MILLER 


Dairy Department, University of Georgia, Athens 


SUMMARY 


Milk production, fat production, and fat percentage data from 715 Dairy Herd 
Improvement Association records, of Holstein, Guernsey, and Jersey cattle were studied 
to estimate the amount of genetic change resulting from the artificial breeding program 
as compared to the natural breeding program in Georgia. The contemporary com- 
parison method was utilized on a within breed, herd, season and year basis. 

The A. I. Holsteins produced a significantly higher percentage of fat (0.16%) 
than their N. I. contemporaries. No other differences were significant. 


Breeders constantly strive for genetic improvement of the dairy cattle popu- 
lation. This improvement necessitates the selection of animals which are geneti- 
cally superior to the average of the population in which they are placed. Be- 
cause sires generally produce more progeny than females, and since possible 
selection of females is very limited, the resulting improvement depends largely 
on the use of genetically superior males. Because of the increasing use of arti- 
ficial insemination, estimates of the amount of genetic change resulting from 
its use are needed. 

The principal objective of this study was to estimate the genetic change 
which may have resulted from the use of the artificial insemination program in 
Georgia. The criteria used for estimating the genetic change were milk pro- 
duction, fat production, and fat test. 

Two previous studies have used an intra-herd contemporary comparison to 
evaluate the relative production of artificially and naturally sirec dairy cows. 
Robertson and Rendel (5), using the contemporary comparison, evaluated the 
milk and fat production differences between 1,423 A.I. (A.I. animals refers to 
those produced by artificial insemination) and 1,729 N.I. (N.I. animals refers to 
those produced by natural breeding) heifers. No significant differences were 
noted for milk production, but there was a significant increase of fat production 
favoring the A.I. progeny. 

Tucker (6), using 167 contemporary comparisons involving 270 A.J. heifers 
and 421 N.I. heifers of the Holstein, Guernsey, and Jersey breeds, found that the 
A.I. Holsteins averaged 17.8 lb. of fat (P< 0.05) more than their N.J. herd- 
mates. No other differences were significant. A combined analysis of the three 
breeds revealed significant differences of 15.7 lb. of fat and 366 Ib. of milk in 
favor of A.I. progeney (P < 0.02). 
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EXPERIMENTAL PROCEDURE 


Collection of data. Milk and fat production data were obtained from Dairy 
Herd Improvement Association (D.H.I.A.) records in the state of Georgia cover- 
ing the period 1951 through 1956. The study included 545 Holstein, 111 Jersey, 
and 59 Guernsey first-lactation records. Because complete information was not 
always available at the central D.H.1.A. office, much of the data was collected 
directly from records on farms. All normal lactations were corrected to mature 
equivalents using the D.H.I.A. Standardization Factors (2). 

Method of analysis. Before any reliable estimate could be made between the 
records, the effect of season of calving was evaluated. To do this, an analysis 
of variance was made to determine the amount of variation between months, 
years, and herds. Milk production was the only variable analyzed, because it is 
more greatly influenced by environmental factors than is fat production (4, 35). 
Since no significant differences were found between months, the seasonal trends 
for milk and fat production were computed for each breed on a monthly basis. 
January through May and June through December gave the largest average 
difference. The differences were 508 |b. for milk and 20.5 lb. for fat production. 

Since A.I. sires must be evaluated under different environmental conditions, 
the first-lactation, contemporary herd-mate comparison was used (5,6). This 
lactation was used because there is no selection of the heifers in herds on the 
basis of previous production performance. Because of the different numbers of 
A.I. and N.1. animals in each comparison, a weighted mean was calculated (5). 
The dams of both groups were assumed to be of similar genetic make-up. In a 
similar study, Tucker (6) found no significant milk or fat production differences 
in comparable groups of dams. 


RESULTS AND DISCUSSION 


The average milk and fat production and fat tests of all animals of each breed 
involved in the study are given (Table 1). Results of the contemporary com- 
parisons of first-lactation herd-mates are found (in Table 2) for milk produe- 
tion, fat production, and fat test. The only significant differences obtained 
between the two groups was the higher fat test of the A.I. Holsteins. It is well 
known that sires used in A.I. studs are more carefully selected and that their 
selection is more dependent on progeny testing. The heritability of fat test is 
higher than that of milk or fat production (3) and Holstein breeders, in recent 


years, have been placing considerable emphasis on increasing the average fat 


TABLE 1 
Average milk and fat production and fat tests of all the cows of the 
various breeds (mature equivalent basis) 


Breed Milk Fat Fat test 
— ——/( Ib.) - -— (%) 
Holstein , 10,233 373 3.64 
Guernsey 7,442 509 4.82 
Jersey i,aae 365 4,98 
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TABLE 2 
Average weighted differences in milk and fat production and fat test of 


contemporary A.J. and N.I. animals (AI. minus N.I.) 


Average Standard 
No.com- No. No. AI. No. N.I. weighted error of 
Breed parisons herds progeny progeny differences differences 
Holstein 77 35 238 307 Milk (lb.) 172.5 271.6 
Fat (lb.) 6.51 7.84 
Fat (%) 0.16* 0.07 
Guernsey 20 11 26 33 Milk (lb.) 52.6 340.7 
Fat (1b.) 3.62 13.238 
Fat (%) 0.14 0.08 
Jersey 26 15 55 56 Milk (/b.) 456.4 291.3 
Fat (1b.) 10.40 10.42 
Fat (%) 0.17 0.11 
Combined 123 61 319 386 Milk (/b.) 61.5 207.5 
Fat (lb.) 6.87 6.09 
Fat (%) 0.10 0.06 





“Significant (P < 0.05). 


test. Thus, it is not surprising that the fat test of the A.I. Holsteins was higher. 
The fat test of the A.I. Guernseys was somewhat higher. On the other hand, the 
fat test of the A.I. Jerseys was lower, whereas milk production was considerably 
higher. Espe and Smith (7) stated that although there have been considerable con- 
troversial data published, the majority of the reports favor a negative correlation 
between milk production and fat percentage. It is known that in recent years 
Jersey breeders have been placing more stress on milk production than on the 
fat test; thus, the differences in the Jersey breed are not surprising. Although 
only limited importance should be attached to these differences, they may sug- 
gest that the selectors of the A.I. Jersey and Holstein sires have been more effec- 
tively realizing some of their objectives than have selectors of N.I. sires. 

In the discussion of these results, it is emphasized that there was considerable 
individual variations as indicated by the size of the standard errors. Differences 
of economic and practical importance could well have been present and unde- 
tected because of this variation. A difference sufficiently large to have been 
statistically significant would have represented a very large genetic change in 
one generation, since this change would have to be attributed to the influence 
of the sire. 

Though it woald be advantageous to determine the amount of genetic change 
resulting from each breeding program, this study compares only the relative 
effects of artificial insemination with natural breeding effects. It is entirely 
possible that natural breeding has resulted in considerable genetic improvement 
which would tend to make the influence of artificial insemination, as measured in 
this study, less apparent. Only data from herds practicing both artificial and 
natural breeding and on a production testing program were used. It is possible 
that the N.I. sires used in the herds of this study were genetically superior to 
the average of all the sires used for natural breeding in Georgia. Another con- 
sideration is the assumption that the dams of the two groups were genetically 


similar. If this assumption is not correct, the results could have been biased 
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in either direction. However, the serious nonvalidity of this supposition is un- 
likely, because it would indicate that the dairymen were practicing considerable 


selective breeding in one direction. 
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EFFECTS OF SEASON, AGE, AND STAGE OF LACTATION 
UPON TYPE RATINGS OF HOLSTEIN COWS! 


C. J. WILCOX, K. O. PFAU, R. E. MATHER, anp J. W. BARTLETT 
New Jersey Agricultural Experiment Station, Sussex 


SUMMARY 

Spring and fall type ratings by official inspectors from 1945 to 1957 were coded 
to maintain equal intervals (1.0) between ratings. Lactation numbers represented age, 
with scores grouped into first, second, and third through fifth (mature) lactation. Each 
lactation was divided (a) parturition to 60 days, (b) 61 to 240 days, and (c) 241 days 
to next parturition. Only cows with five or more ratings were included. Least squares 
analyses using dummy variables measured the various environmental effects independ- 
ent of each other on 918 ratings of 113 cows. With the confounding of the other 
measured effects removed, and using coded values, over-all ratings in fall were lower 
than those in spring by 0.09 (P<0.08); first and second lactation seores were lower 
than mature scores by 0.52 and 0.29 (P<0.01), respectively. Early and mid-lactation 
seores were similar, but late-lactation scores were 0.15 lower (P<0.01). Subratings for 
fall, and for first and second lactations, generally were lower than their counterparts. 
Seores in late lactation were higher, except for dairy character, which scored 0.19 
lower (P<0.01) than in mid-lactation. Application of adjustment factors increased 
repeatability only slightly. Adjustments for the significant influences, in studies with 
limited numbers of observations per cow, would yield more accurate type estimates. 


Changes in type ratings and subratings have been measured by a number 
of investigators and various repeatability estimates have resulted. In general, 
ratings made by the same classifier were more repeatable than ratings made by 
different classifiers (1, 3,7), although consistent differences in ideals of inspee- 
tors were found to be small (9, 12). Apparently, ratings became more repeatable 
(1,6,9) as animals became older. Hyatt et al. (6) showed that single ratings 
before freshening were not as highly correlated with ratings after freshening 
(0.3) as were means of several ratings (0.4). Johnson and Lush (7) pointed out 
that consecutive ratings were only slightly, if at all, more alike than ratings 
separated by 2, 3, or 4 yr. 

A systematic influence of age on over-all rating, dairy character, and body 
capacity was found by Fitzsimmons (2). In a study of 20 Holstein and 16 
Guernsey cows, Touchberry and Tabler (17) indicated that, although cows 
changed from time to time, this change was not of the same size or in the same 
direction for all cows. Ratings made semiannually over a 4-yr. period were 
studied by Benson et al. (7), who concluded that differences in ratings due to 
year of birth or season and year of classification were not significant; time of 
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rating during a lactation proved to be significant. Hyatt and Tyler (5) noted 
that change in over-all rating was small but statistically significant between 
4 and 5 yr. of age. Owing to the influence of selection, analysis on a within-cow 
basis was recommended. The same investigators found small but significant 
differences between ratings within a lactation, with higher ratings falling in the 
beginning and end of the period. 

This investigation was undertaken to measure and evaluate the effects of 
season, age, and stage of lactation upon type ratings and subratings and to 
obtain additional repeatability estimates for the various characteristics. 


EXPERIMENTAL PROCEDURE 

Available for study were data from semiannual official type classifications 
of the Holstein-Friesian herd of the New Jersey Agricultural Experiment 
Station, covering a period from 1945 to 1957. Classifications took place in the 
spring and fall of each year, at the beginning of the pasture and winter feeding 
periods, respectively. Contrary to the official breed practice, each type rating 
was made independently of all previous ratings of the same animal and could, 
therefore, be higher or lower than the previous ratings. Dummy variables and 
least-squares analyses were used to isolate properly such effects as season 
(spring vs. fall), age (as expressed by lactation number), and period within 
lactation, which were confounded by disproportionate numbers in the basic data. 
A model resembling those demonstrated by Hazel (4) and Lueas (8) was fol- 
lowed. Since some evidence indicated that most changes in ratings took place 
prior to 50 mo. of age in this herd (2), classification ratings were grouped ac- 
cording to lactation number, 1, 2, or 3-5 (all ratings from third to fifth lacta- 
tions, inclusive). Each lactation was, in turn, divided into three periods: (a) P1, 
from parturition to 60 days; (b) P2, from 61 to 240 days, and (c) P3, from 241 
days to subsequent parturition. The ratings were further classified as to season 
(spring or fall). This analysis resulted in estimates of the additive effect of 
each factor independent of all others. For ease of analysis, the variable within 
each subgroup which had the most observations was set equal to zero, and the 
other effects in the subgroup measured as deviations from this one. 

The data were limited to those cows which had two or more ratings in each 
of two or more lactation periods, with a minimum of five ratings. Each cow 
was thus represented at least twice in each season and in at least two of the 
possible three periods within a lactation. This would tend to prevent confound- 
ing with animal effects. The data were further limited to exclude the last 
rating of a cow before leaving the herd, ratings during a lactation following an 
abortion, and ratings after the sixth parturition, since these ratings might create 
a bias in the results. 

Ratings were coded as follows: ‘* Excellent’’ rated as 6, ‘* Very Good”’ as 5, 
**Good Plus”’ as 4, ‘‘Good’’ as 3, *‘ Fair”’ as 2, and ‘*‘ Poor’’ as 1; thus, intervals 
were equal. A study of methods of estimating heritability of type classifications 
by Tabler and Touchberry (10) indicated that this was sound. Repeatability 


estimates were obtained through standard intraclass correlation procedures. 











TYPE RATINGS OF HOLSTEINS 1067 


RESULTS 
The described qualifications were met by 113 animals having 918 classifi- 
cation scores for the over-all rating and each subrating. The number of ratings 
ranged from 5 to 13 among individual cows, with a mean of 8.12. Their per- 
centage distribution in the three environmental categories was as follows: 
season, spring 50.8 and fall 49.2; lactation, (1) 25.4, (L2) 27.2, and (L3-5) 
47.4; period within lactation, (P1) 15.0, (P2) 43.2, and (P3) 41.7. The mean 


values of over-all ratings and subratings for each category are shown (Table 1). 


TABLE 1] 


Observed means of coded type ratings falling into various categories 


Period within lactation 


Season Lactation number Partu- 241 days 
rition to 61-240 to partu- 
Characteristic Spring Fall ] 2 3-5 60 days days rition 
Over-all rating 3.71 3.65 3.37 3.61 3.90 3.65 3.63 3.77 
General appear- 
ance 3.82 3.79 3.51 3.69 3.99 3.73 3.75 3.84 
Feet and legs 3.16 3.07 2.97 3.09 3.2] 3.25 3.06 3.11 
Rump 3.93 3.93 3.59 3.92 4.13 3.76 3.91 4.02 
Dairy character 4.38 4.22 3.97 4.29 4.50 4.39 4.41 4.16 
Body capacity 4.2] 4.13 3.91 4.1] 4.35 4.06 4.14 4.24 
Mammary system 3.54 3.54 3.37 3.54 3.64 3.57 3.45 3.63 
Fore udder 3.39 3.44 3.42 3.37 3.44 3.38 3.31 3.54 
Rear udder 3:71 3.58 & 3.65 3:78 3.74 3.58 3.68 


TABLE 2 
Effects of environment upon type as represented by deviations from 
spring, mature, and mid-lactation ratings 


Period within lactation 





Season Lactation number Partu- 241 days 
- —— —_——— ritionto 61-240 to partu- 
Characteristic Spring Fall 1 2 3-5 60 days days rition 
Over-all 0 —0,09* 0.52** —(),.29** 0 +004 0 +0.15** 
General appear- 
ance a -0.10* -0:31"* 0 +00] 0 +0.15** 
Feet and legs 0 -0.13** -0.12" 0 +0.23** 0 +(.11* 
Rump 0 “0.02 oF —0:21"" 0 —0.15 0 +0.13* 
Dairy character 0 —0.09 * =—0:52"" ii 0 +O.01 0 —~$.19"* 
Body capacity 0 —Oi0"" —0.44** -0:23"" 0 —0.04 0 +0.16** 
Mammary system 0 —0.07 -0.28"" O51? 0 +0.15* 0 +0.22** 
Fore udder 0 0.02 —0,02 —(0).07 0 +0.08 0 +().24** 
Rear udder 0 —0,19** -.38"* -0.13 0 +0237" 0 +0.19** 


“Significant at the 10% level. 
* Significant at the 5% level. 
** Significant at the 1% level. 


The estimates of the environmental effects are presented for over-all rating 
and each subrating (Table 2). The values for fall represent the systematic 
effect of season, as deviation of fall ratings from spring ratings. Over-all ratings 
in the fall were lower (P < 0.08) than those in the spring. 

With ratings in the third to fifth lactations as a base, ratings in both the first 
and second lactations were consistently, and usually significantly, lower. The 
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trend followed a logical pattern, with L1 ratings being the lowest and L2 
ratings falling between L1 and L3-5 ratings. Fore udder was an exception, 
but neither coefficient was significant. 

The effect of period within lactation was demonstrated by values calculated 
with mid-lactation (61-240 days postpartum) as the base. Different character- 
istics behaved differently within the lactations. With the nine categories of 
ratings, mid-lactation ratings were usually lower than early- or late-lactation 
ratings. However, the change in rating was generally more pronounced between 
mid- and late lactation. 

Repeatability estimates are presented (Table 3) from analysis of the basic 
data (unadjusted) and from data adjusted by use of the factors presented 


TABLE 3 


Repeatability of type ratings and subratings 


Repeatability Reduction in 

sums of 

Characteristic Unadjusted Adjusted squares* 
(%) 
Over-all 0.414 0.440 10.7 
General appearance 0.431 0.442 8.3 
Feet and legs 0.316 0.320 2.2 
Rump 0.557 0.593 6.0 
Dairy character 0.264 0.280 7.5 
Body capacity 0.189 0.208 12.3 
Mamma: vy system 0.330 0.3382 4.9 
Fore udder 0.364 0.365 1.8 
Rear udder 0.288 0.311 6.0 


“ Reduction in total sums of squares after adjustment for environmental effects. 


(Table 2). Adjustment factors were applied where the environmental effects 
were significant at a probability level of 10% or less. In every case, repeat- 
ability was increased, though in some cases only slightly. The effect of the ap- 
plication of the adjustment factors upon variation among type ratings is also 
shown (Table 3), where the reduction of the sum of squares for total in the 
analysis of variance is expressed in percentage. Although the adjustment 
process reduced the within-cow variability in every instance, it also reduced the 
among-cow variability. The smallest increase in repeatability was with fore 
udder and the largest with rump. 


DISCUSSION 

In contrast to work by Benson et al. (1), who found no season effect, fall 
ratings were lower with each characteristic, although not always appreciably 
so. Reasons for the lower ratings were not always clear. For example, it might 
be expected that feet and legs might be adversely affected by the long stabling 
and lack of exercise during the winter and, therefore, would rate lower at the 
spring classification. The combined subratings resulted in a lower over-all ratin 
(P < 0.08). The values representing the environmental effects were strikingl 
similar to the difference in means in the various rating categories, a situation 


oe 
5 
y 


which might well indicate a lack of major interactions. 
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Lower ratings among the younger animals were to be expected as reported 
by other investigators (2,5) and it has been an admitted and probably legitimate 
practice of classifiers to be more critical with younger animals than with 
older, proven animals. When the range of a single rating was five points on 
the scorecard, i.e., 80 to 85 with Good Plus, a coded value of —0.52 amounted to 
2.6 points. Consequently, it could be demonstrated easily that a first-calf heifer 
could often be expected to classify a rating higher at an older age. Regardless 
of cause, the age effect proved to be systematic and of appreciable size with 
over-all ratings and all subratings except fore udder. 

Although over-all rating did not change appreciably between early and mid- 
lactation, feet and legs were consistently downgraded. Mammary system and 
rear udder were also significantly higher in the first period. Towards the end 
of the lactation, dairy character ratings went down; presumably, as animals 
acquired additional flesh, inspectors rated them lower for this characteristic. 
At the same time, body-capacity ratings increased. An increase in ratings of 
the remaining characteristics resulted in higher over-all ratings. 

Since these effects were measured in a single herd under a specific classifica- 
tion schedule and management system, they should not be applied without reser- 
vations to other herds, populations, or breeds. The most important aspect of 
this study was probably not the actual size of the various effects but the demon- 
stration that they did exist. However, the specific reasons for higher spring 
ratings, for example, were not clear. While most of the results followed logical 
trends, the explanations of these trends must be considered only as conjectures. 

Within this population, and doubtlessly in others, it would seem undesirable 
to use a single unadjusted type rating as an estimate of type for an individual. 
In populations which have had only one classification, the effects of age and stage 
of lactation in numerous combinations among the different animals would tend 
to bias ratings in varying amounts and even in different directions. In data 
including several herds, or even in mass data, consistent effects of season might 
also be present. 

In this particular investigation, where all animals were classified at least 
five times, with an average of about eight, some of the environmental effects 
probably tended to balance, because of the systematic schedule of classifications. 
Thus, the reduction in total variation of only 10.7% with over-all rating, and 
less with most of the subratings, was not unexpected. In other studies with only 
a limited number of type estimates per cow, these confounding effects would 
contribute to somewhat lower repeatability estimates, and less sensitive herit- 
ability and phenotypic and genotypic relationships with characteristics of eco- 
nomic importance. 

CONCLUSIONS 

The elimination of systematic environmental effects of statistical significance 
should result in more accurate estimates of type, and should allow for more 
sensitive studies in the field. Ratings should be adjusted in populations where 
these factors can be evaluated to minimize their effects. 
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BODY TEMPERATURE VARIATIONS IN DAIRY CATTLE 
DURING THE ESTROUS CYCLE AND PREGNANCY 


T. R. WRENN, JOEL BITMAN, anp J. F. SYKES 
Dairy Cattle Research Branch, Nutrition and Physiology Section, 
Beltsville, Maryland 


SUMMARY 


Daily body temperatures were taken vaginally in 24 cows for a total of 54 eyeles. 
The temperatures were found to fluctuate with the estrous eyele, being lowest just 
before heat, high on the day of heat, low again at the time of ovulation, and high during 
the luteal phase of the cycle. Observations were made also on nine cows in the terminal 
stage of pregnancy. In these cows, a precipitous decline in body temperature indicative 
of the imminence of parturition was noted. In addition, preliminary experiments were 
conducted in which progestational steroids were administered to spayed cows. The 
resultant thermogenic responses suggest that endogenous progesterone elaboration is 
responsible for the cyclic and pregnancy body temperature variations of intact cows. 
Body temperature observations may provide a useful indicator of corpus luteum activity 
in the bovine. 


Basal body temperature variations in the menstrual cycle of women have re- 
ceived much attention in recent years (6, 12, 14-16, 23-25). These temperature 
observations have served as a successful adjunct to the study of sterility (2, 17, 
20) and in the diagnosis of pregnancy (5, 6, 13, 14, 22, 25). 

The body temperature during the normal menstrual cycle of women is of 
a biphasic character; that is, it rises 0.6 to 1° F. at the time of ovulation. This 
rise is maintained for 14-15 days, until the onset of the next menstrual period, 
at which time the body temperature drops to the preovulatory level. If preg- 
nancy occurs, the basal body temperature does not fall to its preovulatory level, 
but is maintained at about the same high level as during the last 2 wk. of the 
cycle. 

The rise in body temperature during the luteal phase is thought to be brought 
about by the increased progesterone elaborated by the corpus luteum. Exogenous 
progesterone causes an increase in the body temperature of both intact and 
ovariectomized women (4, 8, 9, 16) and in ovariectomized rats (117). The mech- 
anism whereby progesterone causes this temperature elevation is not under- 
stood at the present time (3, 7). 

Swiss workers (25) have reported a diphasic temperature curve during the 
estrous cycle of the cow similar to that in woman, in approximately 55% of the 
cycles studied. They also studied the comparative temperature curves during 
pregnancy of the woman and the cow. 

These observations have prompted us to study the fluctuations of body tem- 
perature during the estrous cycle and pregnancy in the bovine. In addition, 
experiments have been conducted to determine the thermogenic effects of pro- 
gestational compounds in spayed cows. 

A portion of the work reported in this paper was included in a preliminary 
report (26) from this laboratory. 
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EXPERIMENTAL PROCEDURE 

Daily body temperatures of 24 cycling dairy cows were determined over 
a total of 54 cycles. The temperatures were taken vaginally with clinical ther- 
mometers at a depth of insertion of between 8 and 9 in. This depth was selected 
because a thermal gradient exists in the vagina and a depth of 7 in. must be 
reached before temperature is maximal (1/0). The observations were made be- 
tween 11 and 12 o’clock in the morning. It should be noted that the body tem- 
peratures involved in these studies were not basal in the usual sense of the 
word, but were taken at a time as far as possible removed from exercise, feeding, 
and handling under our regular barn conditions. These cows were observed 
twice daily for signs of heat, and were considered in estrus if they stood still 
while being mounted by other cows. 

Similar observations were made on nine cows at calving time. Body tem- 
peratures were followed for ten days prepartum and for nine days postpartum. 

In addition, 20 trials were conducted in which a progestational steroid was 
administered to four ovariectomized cows. In these preliminary experiments, 
either progesterone or hydroxyprogesterone caproate | was injected in dosages 
of from 100 to 500 mg. daily, for periods of from three to five days. Body tem- 
peratures were determined during control and treatment periods. The steroids 
were given by subcutaneous and intramuscular administration. 


RESULTS AND DISCUSSION 


Figure 1 shows a composite body temperature curve of the 54 normal estrous 
eyeles. The day of estrus is shown as day zero, with days pre-estrus and post- 
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Fig. 1. Mean vaginal temperature of cycling cows. 
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estrus plotted from that day, so as to obviate the effect of different lengths of 
eyele. 

The mean temperature of these cycling cows was maintained at about 101.4 
to 101.5° F., during an eight- to 12-day period in mid-cycle. A few days prior 
to heat, the body temperature fell and reached a low point two days before the 
onset of estrus. On the day of heat the temperature was observed to rise very 
sharply. On the day after heat, when ovulation is presumed to occur (1), the 
temperature was down again; from this point it rose gradually to the higher level 
typical of mid-cycle. The temperatures on the two days preceding heat are 
significantly different from the higher temperatures of the luteal phase. The 
temperature on the day of estrus differs significantly from the temperatures one 
and two days before, and from the temperature on the day after, estrus. 

For purposes of comparison, an idealized curve of the cyclic variation of 
basal body temperature of the human female is shown (Figure 2) (24). This 
pattern of body temperature variation in woman has been observed by many 
investigators (6, 12, 14-16, 23-25). Some similarities between the composite 
eurve of cycling cows (Figure 1) and the idealized curve for women (Figure 2) 
are apparent. The body temperature of both cows and women is low before 
ovulation and gradually rises after ovulation. It seems very probable that the 
high temperature on the day of heat in cows is indicative of the increased activity 
of cows in estrus (1). 

It is of interest to note that, with the exception of the rise during the day 
of estrus, the body temperature of these cows followed the pattern of expected 
development and retrogression of the corpus luteum. Of interest also was the 
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Fig. 2. Idealized basal temperature graph of the human female. From Tompkins, Pendle- 
ton, Proceedings Conference on Diagnosis in Sterility, 1946. Courtesy of the author and 











Charles C Thomas, publisher, Springfield, Dlinois. 








1074 T. R. WRENN, JOEL BITMAN, AND J. F. SYKES 


frequent observation that depressions in the body temperatures of cows occurred 
during ‘‘missed’’ or ‘‘silent’’ heats. In cycles of 40-44 days’ duration it was 
often possible to note a low point in body temperature at the time when estrus 
would have been expected. 

Vollman and Vollman (25) have reported diphasic temperature curves in 
only 55-60% of the estrous cycles observed; whereas, our observations showed 
diphasiec patterns in about 90% of the eyeling cows studied. Their report 
further contrasts with ours in that their temperature curves during the cycle 
did not show a sharp rise coincident with estrus. 

A composite curve of the body temperatures of nine parturient cows is 
shown (Figure 3). The body temperature of these cows ten to three days pre- 
partum is about one-half degree higher than that of normal cycling cows 
(Figure 1). Of primary interest in this curve is the precipitous decline in 
temperature which occurred one and two days before parturition. The impor- 
tance of this drop in predicting calving has been emphasized by Scholl (27). 
Vollman and Vollman (25) and Porterfield and Olson (78) also have described 
a precalving drop in body temperature of about 1.0 to 1.6° F. in dairy cows. 

Since progesterone is implicated as being a factor in temperature fluctuations 
during the menstrual cycle in woman (4, 8, 9, 16), preliminary experiments 
were initiated in which either progesterone or hydroxyprogesterone caproate 
(4, 19) was administered in a variety of dosages to four ovariectomized cows. 
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Fig. 3. Mean vaginal temperature of parturient cows. 











TEMPERATURE VARIATIONS IN CATTLE 1075 


The body temperatures of uninjected, spayed cows were found to be lower and 
to fluctuate less than those of intact cows. In 20 trials in which a progestational 
steroid was administered to spayed cows, thermogenic responses were evident 
in all but one. Because of the variation in dosage these results are not definitive 
but, in general, rises of from one-half degree to two degrees Fahrenheit were 
observed. These increases were maintained for from three to five days. This 
work is being continued in an attempt to further elucidate the role of prog- 
esterone in body temperature variation. 

These thermogenic effects of progesterone in spayed dairy cows are in accord 
with similar experiments in women treated with progesterone. These findings 
support the theory that progesterone is the endogenous substance normally re- 
sponsible for cyclic temperature variations and that temperature variations may 
be related to the activity of the corpus luteum. 
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EFFECT OF A LIVE YEAST CULTURE AND TRIMETHYL- 
ALKYLAMMONIUM STEARATE ON THE 
PERFORMANCE OF MILKING COWS! 


C. A. LASSITER, C. F. HUFFMAN, anp C. W. DUNCAN 
Departments of Dairy and Agricultural Chemistry, Michigan State University, 
East Lansing 


SUMMARY 

Fifteen Holstein cows were used in a Latin-square design to evaluate the effect of 
a live yeast culture and Dynafae on the performance of cows. Grain rations were fed 
which contained no supplement, 1% live yeast culture, or 2 g. of Dynafae per cow daily. 
Good alfalfa hay was used as the sole source of roughage. Rations containing either 
the live yeast culture or Dynafae did not appear to have any significant effect on the 
production of 4% FCM, butterfat test, or feed consumption. The average production 
of 4% FCM during the last six days of each period was 27.8, 27.3, and 27.3 lb. per day 
for cows fed the control, live yeast culture, and Dynafac-containing grain rations, 
respectively. Cows fed the control ration gained more weight than the other two 
groups. Neither supplement had any effect on the health and general condition of the 
cows. Digestion and nitrogen balance data for dry cows fed the experimental grain 
rations indicated that the two supplements decreased crude protein digestibility and 
nitrogen utilization. There was an increased excretion of nitrogen in the feces. No 
evidence was obtained that either the live yeast culture or Dynafae improved the per- 
formance of milking cows. 

Considerable interest among farmers has developed concerning the merit of 
feeding live yeast to milking cows. Norton (5) observed that a group of cows 
fed a baker’s yeast containing 68.3% moisture had essentially the same per- 
sistency of milk production as cows which were not fed the yeast. Recently, 
Renz (6) reported that the feeding of an active yeast concentrate, ‘‘ Astoral,’’ 
to cows at the rate of 50 g. per day increased milk production 2.4 lb. per day 
and the butterfat content 0.13 percentage points. In a later report, Renz and 
Koch (7) observed that the same yeast concentrate had no effect on milk 
production. 

Beeson and Perry (1) found that the supplementing of beef cattle rations 
composed of corn cobs and Purdue Supplement ‘‘A’’ with active dry yeast 
improved the rate of gain slightly. LeGendre et al. (4) recently reported that 
the addition of a live-cell yeast preparation to either a low quality, high quality, 
or fattening type steer ration depressed the digestibility of ether extract in all 
cases, but had no significant effect on the utilization of other nutrients. The ad- 
dition of yeast to the high roughage ration tended to increase the retention of 
nitrogen. 

Shinn et al. (8) reported that the addition of trimethylalkylammonium stea- 
rate to fattening lamb rations improved the rate of gain by 17.5% and feed 
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efficiency by 11.6%. Beeson et al. (2) found that Dynafae (trimethylalkylam- 
monium stearate) did not improve the growth rate of beef heifers fed a ration 
of low-moisture ear corn but slightly improved the rate of gain and feed efficiency 
in beef heifers fed a ration of high-moisture ear corn. 

Lassiter et al. (3) fed young calves various amounts of trimethylalkylam- 
monium stearate without affecting the growth rate of the calves, but the sup- 
plement increased the incidence of scours. 

This study was initiated to evaluate the effect of a live yeast culture and 
Dynafae on the performance of lactating dairy cows. 


EXPERIMENTAL PROCEDURE 

Fifteen lactating Holstein cows were divided into five groups of three each 
after considering daily milk production, body weight, and stage of lactation. 
Each group of three cows was fed three experimental grain rations in a 3 X 3 
Latin-square design. Each period was 30 days in length. The control grain 
mixture contained 1,660 lb. of ground vellow corn, 300 lb. of soybean oil meal, 
20 lb. of dicaleium phosphate, and 20 lb. of trace salt containing cobalt and 
iodine. Ration 2 was the same as the control ration except that it contained 
1.0% of a live yeast culture in place of an equal amount of corn. Ration 3 was 
the same as the control ration except that the cows received 2 g. of Dynafac 
per day. All cows were changed to a new ration every 30 days. 

All cows were fed 30 lb. of a good quality alfalfa hay daily. The rate of 
grain feeding was based upon milk production and the quality of the roughage, 
according to the USDA (9) recommended method of feeding grain to milking 
cows. Milk samples for the last six days of each period from the cows fed Dyna- 
fae were analyzed for the presence of trimethylalkylammonium stearate. Stand- 
ard metabolism trials were conducted on the experimental grain rations, using 
four dry cows. Each cow was fed 20.0 lb. of alfalfa hay and 8.0 Ib. of the grain 
mixture per day. 

The live yeast culture? used in this study contained four million live yeast 
cells per gram. The Dynafae contained 20% trimethylalkylammonium stearate 


and 80% bone meal. 
RESULTS AND DISCUSSION 


The influence of the various supplements on milk production and body weight 
changes of the cows is shown (Table 1). Neither the live veast culture nor the 
Dynafae had any significant effect on the butterfat content of the milk or on 
the production of 4% FCM. Both the yeast culture and the Dynafac tended to 
improve the production of 4% FCM during the last 24 days of each period; 
however, these differences were not significant and did not seem to exist during 
the last six days of each period, when the production of the control cows was 
slightly higher than that of the other two groups. 

Cows fed the grain ration containing either the veast culture or Dynafac 
gained significantly less in body weight than cows fed the control ration. How- 


* Manufactured by Huber Yeast Products Company, Waterloo, Lowa. 
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TABLE 1 
Effect of grain rations supplemented with a live yeast concentrate and Dynafac 
on milk production, body weight, and feed consumption of dairy cows 


1% F.C.M.* Average” 
Average : body Feed consumption" 
butterfat Ay. 7-30 Last 6 weight os - 
Ration test days days gain Hay Grain 
(lb/cow 
——(lb/day )—— period ) —_—(Ib/day )—— 
1—Control 3.4 27.9 27.8 37.5 29.9 8.2 
2—Live yeast 3.4 28.5 27.3 16.3 29.8 8.2 
3—Dynafae 3.3 28.1 27.3 15.1 29.8 8.2 


“No significant difference among rations. 
b : Py ‘2 ° ‘ 
Ration 1 significantly greater than Rations 2 or 3. 


ever, since all groups of cows gained in body weight, the significance of this 
gain in body weight is questionable. 

These supplements did not appear to affect the consumption of grain or hay 
(Table 1). The cows consumed the grain rations containing either the live 
yeast culture or Dynafae with the same degree of acceptance as the control ration. 

The two supplements did not appear to influence greatly the over-all health 
and condition of the animals. Very little difference existed in the consistency 
of the feces between the three groups of cows. The milk produced by the cows 
fed the grain ration containing Dynafae during the last six days of each period 
did not contain any trimethylalkylammonium stearate. 

The influence of the two supplements on the coefficients of apparent digesti- 
bility and on the nitrogen balance is shown (Table 2). The two supplements 
did not significantly affect the digestibility of dry matter, organic matter, crude 
fiber, or nitrogen-free extract; however, both supplements tended to depress 
the utilization of these nutrients, with the exception that Dynafae improved 
slightly the digestibility of crude fiber. Both the live yeast culture and Dynafae 
significantly decreased the digestibility of crude protein and ether extract. This 


TABLE 2 
Effect of the various experimental rations on the coefficients of apparent 
digestibility and nitrogen balance of dry cows" 





Ration L.S.D. 

1 2 3 5% 1% 
Coefficients of apparent digestibility (% ) 
Dry matter 72.6 69.8 71.8 ILS. 
Organic matter 74.3 71.4 73.2 nL. 
Crude protein 75.1 7k.) 72.6 1.2 1.8 
Ether extract 73.9 61.2 67.3 2.4 3.7 
Crude fiber 55.2 53. 58.7 ILS 
N-free extract 82.3 80.0 80.1 ILS 
Nitrogen balance 
Daily intake (g.) 299 314 314 6.5 9.8 
Daily output in feces (g.) 74.8 90.5 86.0 4,2 6.3 
Daily output in urine (g.) 156.5 176.2 165.0 ILS. 1.S. 
Daily retention (g.) 67.7 47.3 63.0 ILS. nS. 
Per cent of intake retained 22.6 15.1 20.1 ILS. IS. 





“Values for entire ration of 20.0 lb. of alfalfa hay and 8.0 lb. of grain mix. 
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disturbance in protein metabolism by these two supplements is also shown in the 
nitrogen balance data, with a significantly higher excretion of nitrogen in the 
feces. There was a tendency for the cows to excrete more nitrogen in the urine, 
to have a lower total nitrogen retention, and to retain a smaller percentage of the 
total intake of nitrogen when the rations contained either supplement. 

No evidence was obtained in this study that either the live yeast culture or 


Dynafae improved the performance of milking cows. 
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SUMMARY 


Two experiments were carried out to determine the effect of supplementing milk 
replacers with enzymes. In the first experiment, a vegetable milk replacer was pre- 
digested with malt diastase, papain, and a combination of these enzymes. Fifty-five 
pounds of milk were fed through the 20th day and 30.5 lb. of the treated milk replacer 
were fed through the 40th day. The experiment was terminated at 60 days. There 
was no significant improvement in growth or feed consumption with any of the treat- 
ments at either 40 or 60 days. Decreased growth and appetite, and increased mortality, 
although not significant, tended to indicate that the use of papain produced deleterious 
effects in this experiment. In the second experiment, soybean flour—corn, soybean 
flour—cerelose, and skimmilk-cerelose milk replacers were supplemented with pepsin 
but were not predigested. All other aspects of this experiment were similar to the first 
one. Pepsin produced no improvement in growth with any of the replacers. The skim- 
milk-cerelose replacer produced significantly greater growth than the other replacers 
at 40, and the soybean flour—cerelose replacer at 60, days. The soybean flour—cerelose 
replacer significantly decreased the rate of starter consumption through 40 days. 





In previous investigations, milk replacers consisting largely of vegetable 
products did not support satisfactory growth until calves were about 25 days 
of age (14,15). Noller et al. (16) found that corn-soybean flour milk replacers 
were not readily digested until this age was reached. A number of investigations 
have indicated that the young of many species are deficient in some of the di- 
gestive enzymes (1,8, 10, 11,20). Increased gains and feed efficiency have been 
reported by Lewis et al. (12) when baby-pig diets were supplemented with prote- 
olytic enzymes. In general, enzyme supplementation has improved digestion 
of depancreatized dogs (17, 18). 

Assuming enzyme deficiencies, an experiment was carried out to determine 
the effect of predigesting a soybean flour—corn milk replacer with papain and 
malt diastase on the growth of young calves. No beneficial effects were obtained 
with either enzyme and there were indications of deleterious effects from the use 
of papain. In view of this, and the report that pepsin was the most effective 
enzyme used in the pig studies (12), a second experiment was corducted, in 
which pepsin was added to various types of milk replacers. In addition to the 
soybean flour—corn milk replacer, a second replacer was employed in which the 
corn was replaced by a utilizable carbohydrate, and a third which was similar 
to the milk replacers in current use. This paper presents the results of these 
experiments. 


Received for publication March 7, 1958. 

1 Published with the approval of the Director of the Michigan Agricultural Experiment 
Station as Journal Article No. 2209. 

* This article is part of a dissertation presented by the senior author to the faculty of 
the School for Advanced Graduate Studies of Michigan State University, in partial fulfill- 
ment of the requirements for the degree of Doctor of Philosophy. 


1081 








iOS? G. F. FRIES, C. A. LASSITER, AND CC. F. HUFFMAN 


EXPERIMENTAL PROCEDURE 
Two-day-old Holstein calves of either sex obtained from the University herd 
and local dairymen were used in both experiments. The calves were randomly 
assigned to the experimental groups as they became available, and the experi- 
ments were carried out throughout the year, except during the summer months. 
The calves were left with the dam for the first 48 hr., after which they were 
weighed and placed into individual pens. The daily feeding schedule is pre- 
sented (Table 1). The milk replacers were fed as a gruel and sufficient water 
TABLE 1 
Daily feeding schedule 


Age Whole milk Milk replacer 
(days) ree (lb.) 7 ih care te 

O— 2 With dam 

3- 5 6 0.2 

6-— 9 4 0.5 
10-20 2 0.8 
21-40 1.0 
41-60 


was used to provide a daily liquid intake of approximately 10% of the body 
weight. The calves were weighed at approximately the same hour of the day at 
regular intervals throughout the experiments. Both experiments were termi- 
nated when the calves reached 60 days of age. 

A 2 X 2 factorial design using 24 calves was employed in the first experiment. 
The control group received Milk Replacer 1, the composition and chemical 
analysis of which is shown (Table 2). The remaining groups received Milk 
Replacer 1 that had been predigested with the following enzymes: 1.0% malt 

TABLE 2 
Composition of the experimental inilk replacers 


Replacer 


] 2 3 
aii : —; anneal 
Soybean flour 33.4 41.9 
Dried skimmilk 07.9 
Fine ground corn 48.0 
Cerelose 39.5 23.5 
Corn distillers solubles 10.0 10.0 10.0 
Whey 5.0 5.0 5.0 
Aurofae D 1.0 1.0 1.0 
Dicaleium phosphate 2.0 2.0 2.0 
Trace salt 0.5 0.5 0.5 
Vitamin and mineral mixture* 0.1 0.1 0.1 
Total 100.0 100.0 100.0 


Chemical composition 


Dry matter 84.9 90.7 94.1 
Crude protein 27.6 26.8 24.8 
Ether extract 1.5 3.9 1.3 
Crude fiber ° 2.1 1.3 0.4 
Ash 6.4 6.1 8.4 
Nitrogen-free extract 47.3 52.6 59.2 


*Noller et al. (15). 
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diastase,* 0.2% papain, and a combination of these treatments. The replacer to 
be predigested was mixed with four parts of water and the digestion was carried 
out at 40° C. for 12 hr. The predigestion was carried out daily in amounts 
sufficient for the needs of the following day. From 40 days of age until the com- 
pletion of the experiment no predigested milk replacer was fed and all groups 
were treated alike. Untreated Milk Replacer 1 was fed ad libitum to all groups 
after six days of age. Hay was not fed in this experiment. 

In the second experiment, a 3 X 2 factorial design was employed, using 36 
calves. The three milk replacers (presented in Table 2) were fed with and 
without 0.5% pepsin.® The milk replacers were not predigested in this experi- 
ment. In contrast to the first experiment, second-cutting alfalfa hay and an 18% 
protein vegetable starter were fed ad libitum to all groups after seven days of 
age. In all other respects the two experiments were conducted in the same 
manner. 

RESULTS 

Whole milk and milk replacer consumption was similar for all groups in both 
experiments (Tables 3 and 4). The small variations were caused by occasional 
feed refusals by a few calves. In general, however, little difficulty was en- 
countered when the milk replacers were fed. 

In the first experiment, the rate of gain for the group receiving papain 
alone was considerably lower at 40 days of age than the rate of gain of the other 
groups (Table 3). Three of the calves in this group had lost weight at this age. 
This difference was not so pronounced at the end of the experiment. However, 


* Dry malt syrup (60° L), Standard Brands, Ine., New York. 
*No. 1 powder, Paul Lewis Laboratories, Inc., Milwaukee, Wisconsin. 
°1:3000 N.F., Cudahy Laboratories, Omaha, Nebraska. 


TABLE 3 
Effect of enzyme predigestion on the growth and feed consumption of the 
experimental calves in the first experiment 
Treatment 


Malt Combi- 


Control diastase Papain* nation” 
Weight 
Avy. initial (/b.) 93.7 95.0 93.3 90.8 
Av. daily gain to 40 days (lb.) 0.38 0.47 0.10 0.35 
and standard deviation 0.29 0.37 0.30 0.16 
Av. daily gain to 60 days (/b.) 0.65 0.99 0.59 0.73 
and standard deviation 0.43 0.26 0.20 0.13 
Ay. total feed consumption per calf 
Whole milk (/b.) 54.3 53.0 54.5 52.9 
Treated milk replacer (/b.) 30.3 29.9 30.2 29.7 
Untreated replacer to 40 days (lb.) 34.0 31.5 18.0 19.0 
and standard deviation 16.9 14.3 10.6 11.8 
Untreated replacer to 60 days (/b.) 90.8 107.7 68.1 85.5 
and standard deviation 27.0 23.8 9.5 18.6 


“ Two calves in this group died between 40 and 60 days of age. The 60-day values are for 
the surviving calves. 

"One calf in this group died between 40 and 60 days of age. The 60-day values are for 
the surviving calves. 
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TABLE 4 


Effect of pepsin and type of milk replacer on the growth and feed consumption 
of the experimental calves in the second experiment 





Replacer 
1 2 3 
Control Pepsin Control* Pepsin Control Pepsin 
Weight 
Av. initial (lb.) 88.7 95.8 89.7 89.2 87.8 90.8 
Av. daily gain to 40 days (1b.) 0.61 0.71 0.43 0.64 0.97 1.01 
and standard deviation 0.14 0.27 0.39 0.27 0.05 0.12 
Av. daily gain to 60 days (1b.) 0.90 0.90 0.79 0.83 1.06 1.13 
and standard deviation 0.18 0.51 0.26 0.38 0.22 0.30 
Avy. total feed consumption per calf 
Whole milk (/b.) 60.0 56.5 57. 55.2 56.0 55.8 
Milk replacer (/b.) 30.3 30.6 30.6 30.4 30.6 30.5 
Starter to 40 days (/b.) 23.3 32.2 12.7 12.0 22.2 20.5 
and standard deviation 9.1 19.4 11.8 8.3 8.1 12.3 
Starter to 60 days (1b.) 71.9 87.5 55.9 56.6 78.9 69.1 
and standard deviation 7.2 50.8 28.4 29.5 16.9 32.3 
Hay to 40 days (/b.) 11.0 9.9 7 12.8 8.4 15.6 
and standard deviation 8.6 8.1 9.1 5.6 6.0 4.8 
Hay to 60 days (lb.) 27.4 28.5 30.5 33.3 22.3 39.7 
and standard deviation 19.1 13.6 22.4 11.7 14.5 10.9 


“Two calves in this group died between 40 and 60 days of age. The 60-day values are for 
the surviving calves. 


two of the calves in this group had died before the end of the experiment and 
are not included in the 60-day averages. These differences in gain were not 
statistically significant either at 40 or at 60 days of age. 

The average consumption of untreated milk replacer at 40 and 60 days of 
age followed trends similar to those for the weight gains. An exception to this 
was the group receiving the combination of enzymes in the period up to 40 
days of age. In this case, the feed consumption was similar to that of the group 
receiving papain, whereas the rate of gain was nearer to that of the other groups. 
The appetite of the two groups receiving papain improved markedly after 40 
days of age, and the feed consumption of the surviving calves in these groups 
was similar to that of the groups not receiving papain in the period from 40 to 
60 days of age. The differences in feed consumption were not statistically 
significant. 

Two calves in the papain group and one calf in the combination group died 
after 40 days of age. The history of all cases was similar. These calves consumed 
little or no untreated milk replacer up to 40 days of age. After the feeding 
of treated milk replacer was terminated at 40 days, the calves still refused to 
consume significant amounts of dry feed and all efforts to get them to do so 
failed. The calves then became extremely emaciated and died within three 
to ten days. At necropsy, the adrenal cortex of all three calves showed hemor- 
rhage and/or necrosis. Mild hyperemia and some hemorrhages were noted in the 
alimentary tract. These tissue changes were probably of a nonspecific nature 


and were probably due to the long period of reduced nutrient intake preced- 
ing death (6). 
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The growth and feed consumption data for the various groups of the second 
experiment are presented (Table 4). The differences in growth between the 
control group and the pepsin-supplemented groups were of small magnitude 
and were not statistically significant either at 40 or at 60 days of age. The differ- 
ences in growth among the three milk replacer groups were significant at both 
40 (P < 0.01) and 60 days (P < 0.05). Use of Duncan’s multiple range test 
(5) indicated that at 40 days the Replacer 3 group differed significantly from 
the two other groups, whereas at 60 days Replacer 3 differed significantly only 
from Replacer 2. The milk replacer—pepsin interaction was not significant. 

The growth rate of the group receiving dried skimmilk (Replacer 3) was 
similar to the normal growth rate of Holstein calves receiving skimmilk (13). 
The two groups receiving soybean flour as the source of protein exhibited the 
typical critical period (15) for these types of milk repiacers, as evidenced by 
the significantly lowered growth rate to 40 days of age. The critical period 
completely accounts for the difference in gain between Replacers 1 and 3 at the 
end of the experiment and for most of the difference between Replacers 2 and 3. 

At 40 days of age the difference in starter consumption between Replacers 
1 and 2 was significant (P < 0.05). At 60 days there were no significant differ- 
ences among the replacer groups. The differences between the control and the 
pepsin-supplemented groups were not significant at either age. In general, the 
calves receiving Milk Replacer 1 began to consume starter in larger amounts 
at an earlier age than the other groups. A large part of the higher starter 
consumption by this group occurred in the period up to 40 days of age. The 
consumption of starter by the calves receiving the high level of cerelose (Re- 
placer 2) was markedly depressed until the calves were 45 days of age. Since 
starter consumption by all calves was insignificant until about 30 days of age, 
this appetite depression was of no consequence until this age was reached. 
However, after 30 days of age it was important, as evidenced by the low rate 
of gain exhibited by the cerelose group from this time until after they no longer 
received milk replacer. Total hay consumption by individual calves varied from 
0 to 55 lb. and did not appear to be related to starter consumption or weight 
gain. The differences among the various groups were not significant. 

Two calves from the Milk Replacer 2 control group died under circumstances 
similar to those described for the first experiment. However, at necropsy no 
gross lesions were found. 


DISCUSSION 


Although the rate of gain for the malt diastase group was considerably 
higher than the rates for the other groups in the first experiment, it is doubtful 
whether any of this improvement can be attributed to the enzyme. The differ- 
ence was not statistically significant and most of the improvement occurred 
after 40 days of age, when the malt diastase was no longer used. Since the com- 
pletion of this study, Dollar and Porter (4) have reported that predigestion of 
flaked corn or oat flour with alpha- and beta-amylase did not improve these 
feeds as sources of energy for the young calf. Chromatographic examination of 
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the products of such digestion showed that the main product was maltose, which 
the young calf was unable to utilize. 

The use of cerelose in the second experiment would be expected to overcome 
this lack of a utilizable carbohydrate. The ineffectiveness of the cerelose in 
improving the rate of gain during the critical period would indicate that lack 
of available energy is not the sole limiting factor in the soybean flour—corn milk 
replacer. Whether the lack of available protein is the sole limiting factor can 
not be stated with certainty. The findings of Dollar and Porter (4) would indi- 
cate that protein is not the sole limiting factor, since they found that calves did 
poorly up to 3 wk. of age when fed a skimmilk diet, with oat flour or flaked corn 
as the main source of energy. 

The lowered growth and feed consumption rates, and the higher mortality 
rate, although not statistically significant, would tend to indicate that the use 
of papain in the first experiment produced deleterious effects. Williams and 
Knodt (21) have reported similar results when papain was added to a milk 
replacer without predigestion. On the other hand, a number of toxicity studies 
have been reported in which laboratory animals were fed papain at much higher 
rates than those which were used in this study without toxic effects (79). Further 
studies would have to be conducted to determine with certainty whether papain 
is deleterious to calves. 

The failure to obtain beneficial results from the use of pepsin in the second 
experiment and in the recent studies with pigs (2,3,5) was somewhat unex- 
pected in view of the large body of circumstantial evidence which indicates that 
the young of these species are deficient in proteolytic enzymes. It is possible that 
this failure is analogous to the failure of amylases to improve corn and oat flour 
for young calves. From the specificity of the various proteolytic enzymes (7), 
it follows that the products of protein digestion by an individual enzyme would 
be a mixture of peptides which would not be utilized by the animal unless it 
possessed the other enzymes necessary to complete the degradation of the pep- 
tides to an absorbable form. In this study, the use of pepsin could not be ex- 
pected to be effective unless it was the only deficient enzyme. 
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PREPARATION OF ROUGHAGE SAMPLES FOR BIOLOGICAL 
DETERMINATION OF VITAMIN D CONTENT 
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SUMMARY 


A eritieal evaluation of existing techniques for assaying the vitamin D content of 
roughages was conducted, using the curative X-ray method on growing rats. Evidence 
was presented to show that mixing ground hay with the rachitogenic diet may give 
aberrant values as a result of the interaction of calcium, phosphorus, and vitamin D. 
A simple extraction of the hay sample did not remove all of the antirachitice activity. 
When the hay sample was pretreated with aleoholic KOH it was possible to remove 
the antirachitic activity quantitatively by petroleum ether extraction. Subsequent 
studies showed that the presence of a factor, identified as the carotene of the hay extract 
later on, depressed the curative effect of vitamin D. Removal of this substance by 
chromatography on alumina resulted in an extract free of the inhibitory factor. As 
a result of these studies, a modification of existing methods for determining the vitamin 
1D eontent of roughages is presented. 


The biological determination of vitamin D was designed primarily for the 
assay of high-potency oils (5, 6,9, 10). Later, however, this method was applied 
to roughages. Two modifications of the original method are at present in use 
for this latter purpose: (a) Mixing a known quantity of the roughage concerned 
with the Steenbock No. 2965 Diet (16, 19, 24). (This technique will be referred 
to as the mixing method.) (b) Extraction of the vitamin D by a fat solvent, 
generally ethyl ether, without any preliminary treatment of the sample (1, 17). 
(This procedure will be referred to as the extraction method. ) 

Little research has been conducted to determine whether these modifications 
result in an exact determination of the true vitamin D content. Using the 
extraction method, one must be certain that the extraction is complete and that 
losses do not oecur during the extraction. Using the mixing method, it is possible 
that a ‘‘gross antirachitic potency’’ is measured, based on the interaction of the 
vitamin D, ealeium, and phosphorus content of the sample. This has been re- 
peatedly suggested (3,18) and, for samples containing appreciable amounts of 
calcium and phosphorus, it has been advised to use the extraction method 
(4,8,15). In the A.O.A.C. method for the determination of the vitamin D econ- 
tent of milk, the mineral content is taken into consideration in another way (2). 

Although constant progress is being made in the chemical determination of 
vitamin D, this method can not yet be used for the vitamin D assay of roughages. 
In planning a series of vitamin D determinations of Dutch roughages (25), it 
was believed worth while to test the value of both of the modifications just 
mentioned. The following discussion reports a series of experiments which re- 
sulted in the establishment of an accurate procedure for the determination 
of vitamin D in roughages. 


Received for publication February 6, 1958. 
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RESULTS AND DISCUSSION 

The total vitamin D content of the roughages was estimated by the curative 
X-ray method. An outline of this procedure can be found in the handbooks of 
Coward (8) and Gyérgy (15). In all trials, three reference groups received the 
International Vitamin D Standard. 

Mixing method. The advantage of the mixing method is its simplicity. Pre- 
sumably, this is the reason it has been used so extensively for roughages. In 
the following experiments the possible influence of calcium and phosphorus 
on the healing of rachitic rats receiving the vitamin D standard was controlled. 
An amount of hay-ash, equivalent to the quantity of hay needed for most assays, 
was added to the Steenbock No. 2965 diet. These groups were then fed the same 
amount of vitamin D as the reference groups. The amount of caleium and phos- 
phorus contained in the added hay-ash, and the percentage of vitamin D re- 
covered, are recorded (Table 1). From these data it is clear that the mixing 


TABLE 1 
Influence of hay-ash on the percentage recovery of known amounts of 


vitamin D administered to rachitic rats 


Minerals supplied by hay-ash ; ’ 
5 —_ Vitamin D 





Roughage No. Ca P recovered 
——(mg/100 g. diet )— (%) 
] 69 39 131 
2 71 38 100 
3 146 26 115 
? 260 240 190 


“In this case, the calcium and phosphorus were not added as hay-ash but as pure inorganic 
salts. 
method may result in values which are too high. Thus, it was decided not to use 
this method for roughages. 

Extraction method. Preliminary studies in this laboratory showed that re- 
fluxing a sample of the International Vitamin D Standard for 32 hr. with 
peroxide-free ethyl ether did not result in any loss of vitamin D. However, 
further experiments indicated that the refluxing of dried roughage samples with 
peroxide-free ethyl ether for several days did not remove all the antirachitic 
activity. This finding, suggesting that the extraction method may result in low 
values, is at variance with the work of Allemann (7) but agrees with the results 
of Brouwer (7), Wodsak (26), and Friedman and Shue (12). Subsequent 
studies showed that a treatment of the sample with alcoholic KOH, as described 
in detail later, resulted in a residue devoid of antirachitie activity. This pro- 
cedure gives considerably higher results than the original extraction method, 
which becomes clear from the assay of a series of hay samples using both pro- 
cedures (Table 2). 

It became apparent in subsequent experiments that there was another 
anomaly which had to be dealt with. For the assay of each forage, three vitamin 
D standard reference groups were used and, also, two or three groups receiving 
the extract of hay. It was, therefore, possible to construct the regression lines, 
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TABLE 2 


Vitamin D content of hay samples treated in two ways“ 


Extraction method Extraction after alkali treatment 
Confidence Confidence 
Sample No. Content interval Content interval 


[In % (P= 0.05) | 





l 583 69-134 857 
Po 1,497 79-13 1,800 
3 775 71-137 1,100 
+ 790 69-150 825 
5) 241 60-122 £45 
6 495 76-127 689 


‘L.U/kg dry matter. 


indicating the regression of healing on log dose. One of the basic requirements 
of these biological assays, that the regression line of the standard and the un- 
known should be parallel, was never met, especially when artificially dried grass 
was ‘assayed. The line of the vitamin D standard always had a greater slope 
than that of the hay or grass extract. If all data were considered together, the 
difference in slope was statistically significant (Table 3). 

This difference in slope means that the vitamin D content of any sample 
could not be determined precisely, since the result would be dependent upon 
the level of the forage used. This can be illustrated by the result of an assay 
of a sample of artificially dried grass. Based on the lower, middle, and higher 
dose, the vitamin D content was calculated as 675, 440, and 315 I.U. per kilo- 
gram dry matter. From these data, it was concluded that grass and hay must 
contain a substance which inhibits the action of vitamin D. This idea was sub- 
stantiated by the observation that known quantities of vitamin D fed to rachitic 
rats, together with hay extract of a known antirachitic potency, were never ad- 
ditive in antirachitic potency. It is evident that a reliable determination of the 
vitamin D content necessitates that this interfering substance be separated from 
the vitamin D itself. This was eventually effected, using a chromatographic 
procedure. When the unsaponifiable fraction of the forage extract was passed 
through a standardized AleoOs column and subsequently eluted with petroleum 


TABLE 3 


Difference in slope of vitamin D standard and hay extract regression lines 


Standard Hay extract Difference 


3.87 1.46 2.41 
6.12 1.99 4.13 
5.31 2.99 2.32 
5.31 2.99 2.32 
6.10 4.32 1.78 
4.07 3.16 0.91 
6.56 3.46 3.10 
6.56 7.65 —1.09 
5.27 2.09 3.18 
Mean difference: 2.12 
Standard error: 0.35 
t 0.01 exp. = 6.057 t 0.01 theor. 3.359 
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ether containing increasing amounts of absolute ethanol, the extract could be 


divided into five other fractions. Fraction one, eluted with petroleum ether, 


contained carotene. Fractions two and three, eluted with the same solvent, con- 
taining 0.5‘ absolute ethanol, contained some carotenoids plus all of the vitamin 
D, as was confirmed by bioassay of the several fractions and by chromatography 
of pure calciferol. That the separation between vitamin D and the interfering 
substance was effected appeared from two facts: (a) The slopes of the forage 
extract regression lines on the average were not significantly different from 
those of the vitamin D standard (Table 4) ; (0) the vitamin D content of samples 
in most cases became higher following chromatography. This was especially 
true for artificially dried grass samples (Table 5). 

» 


Hay Samples 2, 3, and + were from the same field, cut on the same day, the 
only difference being that they were cured on different-shaped drying frames. 

sased on all the evidence reported above, the following procedure was adopted 
for the preparation of roughages for the biological determination of their 
vitamin D content: 
500 ml. of fresh 10% alcoholic KOH in an Erlenmeyer flask. The contents were 


cooled under tap water and filtered in a Biichner funnel. The filtrate was trans- 


A 100-g. sample of hay was refluxed during 1 hr. with 


ferred to a two-liter separatory funnel and diluted with an equal amount of 


TABL 


in slope 


E 4 
Elimination of difference between vitamin D standard and 
hay extract regression lines by chromatography of the extracts 
Standard Hay extracts* 


3.32 3.16 4.32 
3.32 3.16 3.33 
1.38 4.75 3.79 
4.49 4.55 6.02 
4.49 3.92 5.59 
3.69 5.52 5.35 


F 0.05 exp. = 1.24 F 0.05 theor. = 3.68 


“ Determined twice in each assay. 


TABLE 


Influence of chromatography on the vitamin D content of forage extract 


Chromatography 





Sample No chromatography 
No. applied applied 
Hay 
1 1,375 1,420 
2 1,090 1,025 
3 1,020 1,070 
4 1,005 955 
Artificially dried grass 
1 270 595 
375 630 
345 450 
600 
2 555 760 
3 1,150 1,790 
4 175 315 
5 145 230 
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water. The residue on the Biichner funnel was repeatedly washed with petro- 
leum ether (b.p. 40-60° C.), as were the contents of the separatory funnel. In 
extraction of both residue and aleoholice KOH the process was considered to be 
complete when the petroleum ether after several washings had a pale yellow 
color, which did not diminish when a fresh portion was used. All petroleum 
ether portions containing the unsaponifiable fraction of the sample were com- 
bined, washed with water till alkali-free, and dried over NasSO,. The fluid 
was then filtered and the NasSO, rinsed. The petroleum ether was removed 
by distillation under No». 

For the chromatography of the unsaponifiable fraction, a column of 2.5 by 
14.5 em., containing about 60 @. AleOs, was used. The Al.O; was activated by 
heating for 3 hr. at 500° C. and cooling in a desiccator above CaCls. The exact 
activity was determined by the shake test, as is reported by Keuning et al. (17). 
Generally, the required activity was reached by adding +5% water to the 
activated AloO; and shaking it in a glass-stoppered Erlenmeyer flask until no 
clumps were visible. Before use, it was allowed to stand for 15 min. at room 
temperature. 

The column was moistened with petroleum ether and the unsaponifiable 
fraction placed on it with the aid of the same solvent. With Nes pressure, the 
velocity was adjusted so that about 60 drops of fluid per minute left the column. 
The carotene fraction was first eluted with petroleum ether. As other experi- 
ments have shown that carotene is the disturbing factor (14,25), other types 
of columns, used in the determination of carotene, may be suitable. This point 
was not investigated, however. Besides, it has been mentioned that another 
factor in the earotene-containing fraction might play a role in the irregularity 
observed in the bioassay (13). 

When the carotene fraction was removed, petroleum ether containing 0.5% 
absolute ethanol was applied as an eluent. About 300 ml. of fluid generally 
were needed to get this fraction from the column. The speed of the chromatog- 
raphy may be increased by using petroleum ether with a higher percentage of 
absolute ethanol, e.g., 2%. This fraction then is evaporated to dryness under No». 
The residue was slightly warmed with the required amount of oil and given to 
the rachitic rats in exactly the same way as was the vitamin D standard. 
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SUMMARY 


Blood flow from the coeliac artery, which is distributed to the rumen, reticulun, 
omasum, abomasum, and the spleen, and eventually passes through the gastrosplenic 
vein, was estimated in seven ealves anesthetized with nembutal. The abdominal cavity 
was entered through an incision along the line of the 12th rib. Erythrocytes tagged 
with P® served as markers, and the isotope dilution method was used to determine the 
rate of blood flow. The tagged erythrocytes were injected into the coeliac artery and 
collected from the gastrosplenie vein. The first radsoactivity appeared in the gastro- 
splenic vein 1 to 2 see. after the injection, and the maximum concentration oceurred 
in-12.4 see. The average time required for all the injected, labelled erythrocytes to 
pass through the gastrosplenie vein was 31.3 see. The mean rate of gastrie blood flow 
was calculated to be 764 ml. per minute per 100 lb. of body weight. Based on the 
analysis of serial blood samples obtained from a calf fitted with a polyethylene catheter 
into the gastrosplenic vein, it was calevlated that approximately 63 g. of acetie and 
25 g. of propionic acid were absorbed for each pound of dry feed (a 2:1 mixture of 
alfalfa hay and grain concentrate) consumed during a 24-hr. period. 


The measurement of gastric blood flow is of particular interest in dairy 
cattle digestion studies. The ultimate aim is to measure quantitatively the nu- 
trients and end-products of digestion absorbed from the forestomachs in intact 
animals. Measurements made on sheep using copper-constantan thermocouples 
showed that blood flowed through the portal vein at the rate of approximately 
one liter per minute (4). Portal blood analyses have been used to study ab- 
sorption of ruminal fermentation products (1). 

In this study, an estimate was made of the blood flow from the coeliae artery, 
which is distributed to the rumen, reticulum, omasum, a part of the abomasum, 
and the spleen, and eventually passes through the gastrosplenic vein. Since the 
gastric blood flow of cattle represents an isolated system of blood vessels, ex- 
cepting the arterial blood to the liver, it is especially well adapted to measure 
blood-flow rate. Schematic diagrams of gastric arteries and the portal system 
of cattle are shown in Figures 597 and 602a of Sisson and Grossman (12). 


EXPERIMENTAL PROCEDURES AND RESULTS 

Seven dairy calves, +7 mo. of age, anesthetized with nembutal, were used. 

Erythrocytes tagged with P** served as the marker and the isotope dilution 

method was used to determine the rate of blood flow. Tagged erythrocytes were 

injected into the coeliac artery and collected from the gastrosplenie vein which 
drains the stomachs and spleen. 


? 
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The abdominal cavity was entered through the right side by an incision along 
the line of the 12th rib. First, the periosteum was reflected from the lateral 
surfaces of sections of the 11th, 12th, and 13th ribs and the bones removed, leaving 
the medial layers intact. Removal of parts of the 11th and 13th ribs in the manner 
described facilitated the anterio-lateral movement of the liver without pene- 
trating the thoracic cavity. The junction of the gastrosplenic vein and the portal 
vein was exposed by blunt dissection at the anterior end of the pancreas. The 
hepatic artery, which lies a few millimeters dorsal to the gastrosplenic vein and 
approximately 3 em. anterior to the mesenterie artery, was also exposed by blunt 
dissection. This artery was catheterized through a California bleeding needle 
with polyethylene tubing (P.E. 90). The catheter was moved through the hepatic 
artery to the junction with the coeliac artery. The gastrosplenie vein was then 
cannulated with a 12-gauge needle, in preparation for taking serial blood samples. 

The cells of 10 ml. of whole blood were labelled in vitro with 200 ye. of Phos- 
phorus*”. The cells were separated by centrifugation, washed, and suspended 
in cold saline (7). Three ml. of the tagged celis were injected instantaneously 
into the coeliac artery via the polyethylene catheter, using a 5-ce. syringe. The 
hepatic artery was temporarily occluded during dosing by finger pressure at 
a point ventral to the insertion of the catheter. Blood samples from the gastro- 
splenic vein were obtained at approximately 2-see. intervals for the first 60 see. 
after dosing, and at less frequent intervals thereafter. 

The blood flow was determined by the dilution method (6), using the follow- 
ing formula: 

' = e ' : a 60 100 

Blood flow in milliliters per minute per 100 lb. body weight = : * “< x — 
In the formula, a equals counts per minute injected into coeliae artery, v equals 
average counts per minute per milliliter of gastrosplenic blood for time f¢, ¢ 
equals time required for all of the radioactive cells to pass through the gastro- 
splenic vein had there been no recirculation, and w equals the body weight in 
pounds. Total blood volume was determined by the formula of Hansard et al. (7). 

Radioactivity was determined in the gastrosplenie blood and the counts per 
minute plotted in relation to time after dosing. The tagged cells appeared in 
the gastrosplenic vein along a rising and falling curve (as shown in Figure 1). 
One to two seconds after injection the first tagged cells appeared and reached 
a maximum concentration at approximately 12 see. By disregarding recireula- 
tion and extrapclating the descending curve, as indicated by the broken line 
in Figure 1, it was calculated that the average time required for all of the in- 
jected, labelled erythrocytes to pass through the gastrosplenie vein was 31.3 see. 
The mean rate of gastric blood flow was calculated to be 764 ml. per minute 
per 100 lb. of body weight. Results are summarized (Table 1). 

During the early determinations, unusually low values were obtained with 
two calves. Both calves were determined to have had low blood volumes at the 
time of the blood flow measurements, presumably because of losses during 
surgery. In one of these calves, blood was not given for replacement and the 
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Fig. 1. Radioactivity curve of Calf 412, showing the appearance of tagged erythrocytes 
in blood drawn from the gastrosplenic vein, in relation to time after instantaneously injecting 
in the coeliae artery. 


curve had there been 


Calf No. 
Age (mo.) 
Trial No. 


Time after injection 


required to reach maxi- 
mum radioactivity in 


the gastrosplenic 
vein (sec.) 


Time required for all 


tagged erythrocytes to 
pass through the gas- 
trosplenie vein ( sec.) 


Blood flow (ml/min/ 
100 lb. body wt.) 

Total blood volume 
(% body wt.) 


Transfused blood admin- 
istered during surgery 
(ml/100 lb. body wt.) 


"Blood volume not determined. 
t . . 
’ Blood volume value from one trial 


no recirculation. 


TABLE 

Time and rate of blood flow through the forestomachs of calves, measured between the 
hepatic junction of the coeliac artery and the gastrosplenic vein, using 

erythrocytes tagged with Phosphorus* 


64 80 


Time After Injecting (seconds) 


Broken line shows method of extrapolating, to estimate area 


] 


254 254 41] 
4 + 7 

] 2 ] 
13 12 12 
30 24 24 


865.9 878.1 741.1 


6.6 6.6 


360 360 220 


only ineluded in the mean. 
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data were not included. In the other calf, even though blood loses were partly 
replaced, the blood volume was only 5.1% of the body weight. The data from 
this calf, No. 412, were included in Table 1. The data on these calves and the 
others with blood volumes in the normal range (Table 1), suggest a direct rela- 
tionship of blood flow rate to per cent blood volume. 

Serial blood samples of gastrosplenic blood were obtained from three other 
calves to test the feasibility of applying gastrosplenic blood flow to volatile fatty 
acid absorption. The blood was obtained at various intervals for 24 hr. through 
a polyethylene catheter placed in the gastrosplenic vein by surgical procedure. 
Samples of jugular blood were taken periodically also, to obtain an estimate of 
the amount of volatile fatty acids in general circulation, and these values were 
used to correct for arterial volatile fatty acids. The blood samples were analyzed 
for volatile fatty acids by chromatographie procedures (8), after making 
protein-free filtrates and steam-distilling. The difference in volatile fatty acid 
content between gastrosplenic and jugular blood was considered to be the amount 
absorbed. The diurnal changes in the volatile fatty acids of gastrosplenie blood, 
corrected for circulating volatile fatty acids in arterial blood, are shown 


VFA in Gastrosplenic Blood 
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Fig. 2. The concentration of volatile fatty acids (acetic, propionic, and traces of butyric) 
in the gastrosplenic blood corrected for arterial VFA, and the cumulative feed intake of a 
5-mo.-old Jersey calf during the 24-hr. period after allowing it free access to a fresh feed 
of high roughage pellets (two parts alfalfa and one part grain). 
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(Figure 2) for the calf, along with its cumulative feed intake. This calf con- 
sumed 4.3-4.6 lb. of feed per day for three days previous to the test, and 4.5 Ib. 
during the period of the test. 

Using the average blood-flow rate in Table 1, obtained from the anesthetized 
calves, and the average amount of acetic and propionic acid absorbed, it was 
ealeulated (as shown in Table 2) that an average of 63 g. of acetic and 25 g. of 
propionic acid were absorbed for each pound of dry feed (a 2:1 mixture of 
alfalfa hay and grain concentrate) consumed by this calf during the 24-hr. 
period. Results for two other calves, fed a 4:1 ratio of alfalfa hay and grain 


coneentrates, also are given (Table 2). 


TABLE 2 
Absorbed volatile fatty acids in the gastrosplenic blood of three different calves 
fed pelleted rations containing alfalfa hay, ground corn, and oats 


Absorbed VFA* 





. Hay: grain Body Dry feed — —___—__— 
Calf No. Age ratio weight eaten Acetic” Propionic” 
(mo.) —_——(Ilb, )-——— (q.) 
J—1238 5 3:1 175 3.82 62.8 25.3 
G-—1262 5 4:1 172 4.22 50.8 12.1 
H-1265 4 4:] 295 8.80 48.3 16.9 


“Net VFA after correcting for VFA in general circulation. 
"Grams of VFA absorbed for each pound of dry feed consumed during 24 hr. Average 
moisture content of feed was 149%, 


In separate digestion trials, the digested organic matter was determined to 
be 58 and 55%, respectively, of the 2:1 and 4:1 mixtures, using bull calves 
4 to 5 mo. of age, which were consuming 4-8 lb. of the pelleted ration daily. 


DISCUSSION OF RESULTS 
The uniformity of biood-flow rates obtained (Table 1) demonstrate the use- 
fulness of radioactive-tagged erythrocytes for determining organ blood flow, the 
only exception being Calf 412, which also was determined to be low in blood 
volume. The isotope dilution method has the advantage of being relatively in- 
expensive in laboratories where equipment is available for measuring radio- 
activity. In the direct application of the gastric blood-flow rates obtained, it 
is important to consider that ruminal blood flow may be different in the intact, 
conscious animal. Anesthesia induced with nembutal slows down rumen mo- 
tility (5). The effect of nembutal on gastrosplenic blood flow has not been 
measured. Also, it has been proposed that absorption of volatile fatty acids 
partly is regulated by nerve action (4). This also may cause changes in the 
rate of gastric blood flow. Gastric blood flow may also vary significantly with 
time after feeding. 
Since it is known that the volatile fatty acids produced by rumen fermen- 
tation are absorbed in calves previous to the passage of rumen digesta to the 
abomasum (3), these data have further useful application in estimating the 


amount of total feed energy absorbed as volatile fatty acids in the calf’s fore- 
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stomach. This can be illustrated by applying the energy values given by Brody 
(2) for hay, grain, and acetic and propionic acids. The amount of energy 
absorbed as volatile fatty acids was calculated to be 29% of the total calories 
in the digested organic matter of the 2:1 mixture. An undetermined amount 
of useful energy present in the gastrosplenic blood in the form of butyrate 
metabolites, resulting from the metabolism of butyric acid in the rumen wall 
(10), was not considered in the calculations. 

Only traces of butyric and higher acids were found in the gastrosplenic 
blood of the catheterized calves. The following ranges in proportion of volatile 
fatty acids in the gastrosplenic blood from five other calves used in this ex- 
8-92, propionic, 8-21, and butyric, 0-2%. This 
is less butyric acid than was reported by Phillipson (17) for the ruminal blood 


periment were found: acetic, 7 
of sheep. In our experiment, it seems reasonable to assume that absorbed bu- 
tyrie acid was metabolized by the rumen epithelium to other energy compounds 
based on the findings of Pennington (10). In present studies, attempts are being 
made to measure the butyrate metabolites. 
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COMPARISON OF CHROMIUM RATIO AND LIGNIN RATIO 
TECHNIQUES FOR DETERMINATION OF 
DIGESTIBILITY OF HAYS! 


J. G. ARCHIBALD, D. F. OWEN, JR., H. FENNER, anp H. D. BARNES 


Massachusetts Agricultural Experiment Station, Amherst 


SUMMARY 


Digestion coefficients for dry matter, protein, energy, crude fiber, and N-free extract 
from 16 individual trials show that the chromium trioxide method for determining 
digestibility of forages gave somewhat more uniform results than did the lignin 
method, as indicated by generally lower standard errors of the mean values. 


The ‘‘total collection’’ method of determining digestibility of forages has some 
distinct disadvantages, especially with large animals. Several methods for obvi- 
ating these difficulties have been proposed and investigated ; all involve the use of 
inert substances in so-called ratio techniques. The earlier literature has been 
reviewed by Kane et al. (6), and indicates considerable disagreement as to 
reliability of the various methods, especially with respect to the use of lignin as 
an indicator. In the paper just referred to (6), remarkably good agreement was 
reported between the total collection procedure and the chromium trioxide and 
lignin ratio techniques on digestibility of alfalfa as silage, as field-cured hay, 
and as barn-cured hay. However, the authors did make the following reserva- 
tion, that ‘‘until further data are collected the use of lignin should be adopted 
with some reserve, since it is not a chemical entity of definite composition. ’’ 

In a more recent paper (5), this same group of investigators, reporting on 
further study of the problem in which orchard grass at four stages of maturity 
was the forage fed, concluded that digestion coefficients obtained by the lignin 
ratio technique were significantly lower than those obtained by the total collec- 
tion procedure. Kane (4) has recently rated the total collection: CreO; with 
grain, CreO3 by gelatin capsules, and lignin methods, in that order of decreasing 
accuracy. 

This station has been conducting milk production and digestion trials on the 
nutritive value of forage for the past two winter seasons, using the CroOs ratio 
technique. In view of the varying results just cited, it has been thought 
worth while to include, incidental to our main objective, a comparison of the 
chromium and lignin ratio techniques. 


EXPERIMENTAL PROCEDURE 
Sixteen pure-bred, or high-grade, Holstein cows were used in our feeding 
trials for milk production, comparing mixtures containing varying proportions 
of alfalfa and various grasses (primarily brome grass) with mixtures of grasses 
consisting principally of timothy, red top, orchard grass, and Kentucky blue 
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grass. Two feeding systems were followed: a double-reversal system of 24 wk. 
duration, with change-overs at 6-wk. intervals, the last 4 wk. of each 6-wk. period 
constituting the trial proper; and a continuous system of 16 wk. duration. In 
theory, at least, the advantages of each system tend to cancel out the weaknesses 
of the other; results are pooled at the end of the season. 

Midway in the course of these feeding trials two sets of digestion trials were 
conducted with eight of the 16 cows, four from each feeding system. Each of 
these trials lasted 20 days. Chromium trioxide was administered in 15-g. doses 
in capsules, with a balling gun, once daily between 1 p.m. and 1:30 p.m. for 19 
of the 20 days. Administration was omitted on the last day, for an obvious 
reason. Feces were collected by the grab technique between 1 and 2 p.m. on each 
of the last ten days of each trial. The samples were processed by standard tech- 
niques, daily portions being combined into a ten-day composite, which was kept 
under refrigeration (34° C.) in glass-stoppered jars throughout the entire col- 
lection period. Chromium and lignin were determined in the dried and ground 
material, chromium by the method of Christian and Coup (1), lignin by Forbes’s 
(3) modification of the method of Ellis and Matrone (2). The average chemical 
and botanical compositions of the several lots of hay are shown (Table 1). Results 
of the comparison are summarized (Table 2). 

TABLE 2 


Average digestion coefficients obtained by the chromium trioxide and lignin ratio 
techniques with two types of hay during the winters of 1955-56 and 1956-57 


Digestion coefficients 


Hay 1 Hay 2 
Entity By Cr:Os By lignin By Cr:Os By lignin 
Dry matter 61.7 + 0.7 62.2 + 1.7 60.6 + 1.1 56.5 + 2.0 
Protein 65.9 + 1.2 65.9 + 1.9 63.3 + 1.0 61.2 + 1.2 
Energy 60.1 + 1.0 60.9 + 1.4 58.8 + 0.9 54.4 + 1.8 
Crude fiber 65.1 + 2.1 66.7 + 1.1 67.1 + 12 64.5 + 0.8 
N-free extract 64.1 + 1.2 64.4 + 2.3 GL.7 2 2.2 57.6 + 2.7 


* These values are an average of 16 individual results in all cases. Seven of the eight cows 
used in 1956 were used again in 1957. In the eighth case, a substitution had to be made. 


Digestion coefficients for Hay 1 were quite comparable for the two methods, 
although the lignin method gave slightly higher results for all entities except 
protein. For Hay 2, the chromium oxide method without exception gave con- 
siderably higher results, the average difference being over three percentage 
points. In eight out of ten cases the chromium oxide method gave more uniform 
results, the average standard error for the two being + 1.2 and + 1.7, respec- 
tively. However, none of the differences, either in the digestion coefficients 
themselves or in their standard errors, are statistically significant. 

It is concluded that if ratio techniques are used the chromium trioxide method 
is to be preferred to the lignin method for determining digestibility of forages, 
partly because of more uniform results and partly because the determination of 
chromium is simpler and less time-consuming than present methods for deter- 


mination of lignin. 
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CALCIUM MOBILIZATION STUDIES WITH YOUNG DAIRY CALVES! 


V. F. COLENBRANDER anv VEARL R. SMITH 


Department of Dairy Husbandry, University of Wisconsin, Madison 


SUMMARY 


Young dairy bull calves were injected intravenously with solutions of the disodium 
salt of ethylenediaminetetraacetie acid (Na:sEDTA) at various rates and amounts. The 
effect of the injections was ascertained by analyses of the oxalate-precipitable blood 
serum ¢aleium and plasma inorganie phosphorus before, during, and after injection. 
The rate of administration of NazEDTA in the single injection phases of the study 
varied from 17.7 to 5.1 mg/kg/min. The level to which the serum calcium is lowered 
is a function of the rate and amount of chelating agent injected. Oxalate-precipitable 
blood serum caleium reduced to tetanie levels is restored to preinjection levels within 
2 hr. postinjection. The response of plasma inorganic phosphorus was variable. There 
was considerable variation among calves in the levels of oxalate-precipitable calcium 
at which tetany occurred. It is postulated that the rapidity with which the blood serum 
ealeium levels was replenished indicates that calves have a large labile source of 
calcium. A chelating agent, the disodium salt of ethylenediaminetetraacetie acid 
(NasEDTA), when injected intravenously combines with the blood serum calcium. The 
sodium ion of the chelate is displaced by calcium which forms a soluble, non-ionizable, 
physiologically unavailable complex with EDTA that is not precipitated with oxalate. 
EDTA thus provides a tool for immediate lowering of the blood serum calcium, so that 
the rate of mobilization of calcium may be studied. 


Hastings (5) studied calcium mobilization by removing blood from the 
femoral artery of a dog, precipitating the calcium with lead phosphate, and 
reinjecting the decalcified blood. Even by working rapidly and continuously 
on withdrawing, decalcifying, and reinjecting the blood, they reduced the in 
vivo blood serum calcium to only 7 mg. % by this method. More recently, several 
workers have studied calcium mobilization in various species by using a chelating 
agent (3,6,7,8). They have shown that a lowering of the available blood serum 
calcium with a chelating agent is a function of the route, rate, and quantity 
of administration. 

This work was undertaken to study the mobilization of calcium in young 
dairy calves by using a chelating agent. 


EXPERIMENTAL METHODS 


The experimental animals were bull calves of the Holstein, Guernsey, and 
Jersey breeds. In age, they varied from 1 to 7 mo. and in weight from 51 to 
151 kg. Some of the calves were used more than once on the same or another 
treatment. The calves were injected intravenously with a 10% aqueous solution 
of NasKEDTA. All injections were made into the right jugular vein. Blood 
samples for analyses were drawn from the left jugular vein. In the early 


> 
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trials, the NasEDTA was injected with a gravity-flow transfusion apparatus. 
Later, a repeating svringe was adapted so that the rate of injection could be 
controlled accurately. The calves were restrained in a chute to control struggling 
as much as possible during injection. Occasionally, an excessive amount of the 
chelating agent was administered before the early symptoms of tetany were 
recognized and death ensued. 

This study consisted of four phases. In the first phase, the effects of rapid 
administration of NasEDTA on blood serum caleium were observed. NasEDTA 
was administered by rapid injections (3.5-8 min.) until tetany occurred. Fifteen- 
ml. blood samples were drawn as follows: preinjection, at the end of injection, 
and at postinjection intervals of 5, 10, 15, 30, 45, 60, 90, and 120 min. Twelve 
observations were made in which seven different calves were used. 

The effect of a slow rate of administration was determined in the second 
phase. The time of administration ranged from 8.5 to 48 min. In addition to 
the preinjection sample, blood samples were drawn at 4-min. intervals during 
administration and at the same postinjection intervals as above. Seven different 
calves were utilized in the ten observations. 

The third phase of the experiment was the same as the second, except that 
the blood samples were analyzed for both calcium and phosphorus. Five calves 
were used in these trials. 

In the fourth phase of the experiment, two calves received four consecutive 
injections of NasEDTA until tetany symptoms developed following each injee- 
tion. Sixty minutes elapsed between termination of the first injection and the 
beginning of the second injection. There was an identical lapse of time between 
the second and third and third and fourth injections. Blood samples were ob- 
tained preinjection, 8 min. after beginning injection, at the end of injection, and 
15, 30, and 60 min. postinjection, for the first three injections, with minor devia- 
tions. Additional postinjection samples were taken following the fourth injection. 

Blood samples were analyzed for serum calcium after the Clarke-Collip 
modification (1) of the Kramer-Tisdall method, and inorganic phosphorus ac- 
cording to the method of Fiske and Subba Row (4). 


RESULTS AND DISCUSSION 


The intravenous injection of NasEDTA to calves at rapid rates in the first 
phase resulted in symptoms of hypocalcemic tetany and a marked lowering of the 
oxalate-precipitable serum calcium (Table 1, Phase I). The symptoms most 
frequently observed were muscle spasms, labored respiration, and rapid heart 
beat. In some of the observations, the early symptoms of tetany were difficult 
to recognize when the calf was struggling. To add to the difficulty, after the 
appearance of tetany, the volume of Nag9EDTA which made the difference be- 
tween death and recovery was small. For those calves recovering from tetany, 
the oxalate-precipitable serum calcium at the end of injection ranged from 6.0 
to 8.3 mg. %; for two calves which died in tetany, the levels were 4.2 and 


0.5 mg. %. Biological differences between calves may account for the variation 
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precipitable calcium and blood plasma inorganic phosphorus 


oxalate- 








Phase I Phase II Phase ITI 
Number of observations 12.0 10.0 5.0 
Number of calves 8.0 7.0 5.0 
Mean weight (kg.) 79.6 102.1 119.7 
NasEDTA administered 
Volume ( mil.) 78.9 118.9 111.0 
Mg/kg body weight 97.6 119.5 92.3 
Time (min.) 5.5 21.5 18.0 
Mg/kg/min yf 5.6 5.1 
[Incidence of tetany 9.0 9.0 5.0 
Deaths from tetany 2.0 1.0 1.0 
Blood serum calcium or plasma phosphorus (mg. % ) Ca Ca Ca P 
Preinjection 11.9 LES 10.9 6.8 
During injection ( min.) 
4 9.7 6.5 
8 81 6.6 
12 7.4 6.4 
16 2 6.2 6.3 
20 6.4 4.7 7.6 
24 3.9 
28 5.4 
32 D7 
End of injeetion 6.7 5.4 5.9 7.0 
Postinjection (min. ) 
5 9.1 7.1 7.6 6.7 
10 9.7 7.6 7.9 5.6 
15 10.1 8.0 8.1 6.1 
30 10.7 8.7 8.6 5.8 
45 11.7 
60 11.4 9.8 9.3 5.6 
90 11.4 10.4 9.8 5.4 
120 11.6 10.7 10.3 5.6 


in calcium levels at which tetany occurred when they received equivalent 
amounts of NasEDTA per kilogram of body weight in the same time interval. 
One calf receiving more than 100 mg. of NasEDTA per kilogram of body weight 
in 4 min. showed tetany and recovered, but another calf receiving less than 
100 mg. of Na2EDTA per kilogram in the same length of time died. Oxalate- 
precipitable serum calcium levels were 6.5 and 4.2 mg. %. The rapidity with 
which the chelated calcium in the first phase is replaced is shown (Table J, 
[). 


15 min. postinjection, and by 120 min. were at preinjection levels. Twenty grams 


Phase After hypocaleemie tetany, the levels were within normal range 
of EDTA is equivalent in combining power to about 2 g. of calcium (8). There 
was a sufficient amount of EDTA administered to combine with more than twice 
the amount of calcium circulating in the plasma. Thus, these calves during the 
course of the experiment mobilized enough calcium to replace that in the plasma 
twice. These results are in agreement with those obtained with other species. 
The replacement of the serum calcium in this study appears to be at a slower 
rate than the 100% exchangeability per minute postulated by Comar (2). 

In the second phase of the study, the slower administration of NasEDTA 


lengthened the time required to produce tetany (Table 1, Phase II). The che- 
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TABLE 2 
Effect of repeated injections of EDTA on oxalate-precipitable blood serum caleium 


Treatment and responses of calves 














Calf 825H Calf 518A 
Vol. EDTA Time in Vol. EDTA Time in 
No. of solution relation Serum solution relation Serum 
injection injected to injection Ca injected to injection Ca 
(ml,) (min, ) (mg. %) (ml.) (min,) (mg. We) 
Preinjection 11.2 11.4 
8.0—D* 8.2 8.0-D* 9.1 
15.0-D 6.9 | 20,0-D 5.8 
1 Se» | 147 
15.0-A” 93 || 15,0-A” 8.8 
30.0-A 10.0 30.0-A 9.7 
60.0—A 10.9 60.0-A 10.5 
8.0—D 9.2 8.0-D 8.3 
18.5-D 3.3 19.0-D 5.9 
} 112 131 
15.0-A 8.8 15.0-A 8.5 
30.0-A 9.9 30.0-A 8.7 
60.0—A 10.6 60.0—-A 10.0 
8.0-D 8.3 8.0—D 7.4 
10.5-D 5.1 22.5—D 5.0 
3 635 147 
15.0-A 9.6 15.0—-A 7.7 
30.0-A 10.9 30.0-A 9.0 
60.0-A 11.4 60.0—A 9.9 
8.0—D 3.3 12.0-D 10.0 
14.5-D 0.4 
4 88 317 
15.0-A 9.0 3.0-A 1.4 
30.0-A 9.8 15.0-A 2.9 
60.0—A 11.1 45.0-A 6.5 
90.0-A 11.8 90.0-A 5.3 
120.0-A 11.9 120.0—A 8.5 
180.0-A 11.4 


*“D=time of collection of blood sample during injecticn. 
"A =time of collection of blood sample after completion of injection. 


lation and rate of replacement of calcium are consistent with the findings for 
other species. The oxalate-precipitable calcium was reduced to lower levels 
before tetany occurred when using slower rates of injection than with the 
more rapid rates. The oxalate serum calcium at tetany ranged between 4.9 
and 7.3 mg. %. The margin between recovery and death in tetany was much 
wider with slower rates of administration. The recovery from symptoms of 
tetany was paralleled by a rise in oxalate-precipitable calcium. There was a 
uniform elevation of oxalate-precipitable calcium of 2.0 mg. % from the end of 
injection to 15 min. postinjection. In the second phase of the study, the oxalate- 
precipitable serum calcium did not return to the normal range as rapidly as in 
the first phase. The reason for this may be that tetany occurred at high caleium 
levels in the first phase. The oxalate-precipitable calcium reached preinjection 
levels in nearly all calves by 2 hr. postinjection. It was calculated that in this 
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phase the caleium circulating in the plasma was replaced three times during the 
course of the experiment. 

In the third phase of the study, the effects of slow administration of 
Na2zEDTA on plasma phosphorus were observed in addition to that of calcium. 
The effects on blood serum calcium were similar to those of the second phase 
(Table 1, Phase IIT). 

The response of plasma inorganic phosphorus to Na2EDTA was variable. 
With two animals that died of tetany, there was a decline in phosphorus during 
injection and an increase prior to death. 

In general, a decrease of the plasma inorganic phosphorus occurred during 
the postinjection with the increase in calcium. These findings are not in agree- 
ment with those of Rubin (7), who noted a lowered plasma phosphorus concomi- 
tant with low serum calcium following injection of MgEDTA to rabbits and dogs. 

Even lower levels of the oxalate-precipitable calcium occurred before symp- 
toms of tetany became manifest with repeated injections of NagEDTA. The 
effective calcium levels were reduced to 3.3 and 0.4 mg. % for Calf 825H at the 
end of the second and fourth injections. A low value of 1.4 mg. % was obtained 
for Calf 518A at the end of the fourth injection. These calves were able to 
mobilize calcium after repeated injections at approximately the same rate (with 
the exception of Injection Four, Calf 518A) as after the first injection. It was 
ecaleulated from the amount of NasKDTA administered, that Calf 518A _ re- 
placed the blood serum calcium 16 times during the experiment. 
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TECHNICAL NOTES 


ESTIMATION OF BULL SPERM CONCENTRATION BY 
PACKED CELL VOLUME 


Estimation of sperm concentration in this 
laboratory by the photoelectric method has been 
shown to be more rapid and slightly more re- 
peatable than by hemacytometer counts (1,3, 
6). A third procedure employing the packed 
cell volume, or hematocrit technique, used 
widely for determining corpuscular volume in 
blood, was investigated as a new method for 
estimating sperm concentration in semen. Sub- 
sequently, it was found that considerable ex- 
ploratory work had been done by Shaffner and 
Andrews (4) and recently Hickman (2) pub- 
lished a note on the “Spermatoerit Method.” 

In the present investigation, the International 
Hemacrit Centrifuge was used to pack the 
sperm in capillary tubes 75 mm. long and of 
1.25 to 1.50 mm. O.D. The tubes were filled by 
capillary action, or by gently aspirating the 
semen into the tube with the aid of rubber 
tubing fitted with a mouthpiece. The latter 
procedure was faster, and minimized the possi- 
bility of a disproportionately large amount of 
seminal plasma flowing into the capillary tube. 
The capillary tubes were sealed by heating, 
or by plugging one end with colored modeling 
clay. A rubber cushion in the centrifuge pre- 
vented leakage when clay was used. The sealing 
procedures gave similar results. The advan- 
tages of using clay were that no heat-sealing 
equipment was required, the tubes were filled 
nearly full without danger of scorching the 
semen during sealing, and the colored clay plug 
gave a flat, clear baseline for determining cell 
volume. A special graph, commercially avail- 
able, and a hand lens, were used to determine 
the percentage of packed cells. 

It was found that 10 min. of centrifuging at 
13,000 r.p.m. usually separated the spermatozoa 
from the seminal plasma and packed the cells 
as firmly as did centrifuging for 20 min. Five 
minutes of centrifuging failed to give a clear 
line of demareation between spermatozoa and 
seminal plasma, unless the sperm cells were 
dead, or were immobilized with 0.02 M sodium 
fluoride. Sodium fluoride also prevented the 
gradual remixing of spermatozoa with seminal 
plasma, which normally oceurs in the capillary 
tubes after centrifuging is completed. 

After completing these preliminary studies, 
per cent packed cell volume was determined in 
duplicate (X, and X,) on 33 semen samples 
collected from 32 bulls. The sperm concentra- 
tion (Y), expressed as millions of spermatozoa 
per milliliter, was estimated photoelectrically 


(1). The results obtained were as follows: 
rt, = 7.71, range 2.0-13.0 
te = 7.65, range 2.0-12.5 
y =1,469, range 249-2,629 


2422 = 0.998, P < .01 
Ney 0.970, P < .01 
bye, = 2061 


Y = 206.1 X — 120 


The repeatability of 0.998 for per cent packed 
cell volume was similar to the value reported 
by Hickman (2), ard was equal to the repeat- 
ability of duplicate photoelectric determinations 
(1,6). The coefficient of variation for packed 
cell volume on a within-sample basis was 1.9%. 
Both procedures appeared to be slightly more 
repeatable than the hemacytometer which, 
in this laboratory, gave repeatability values of 
the order of 0.95, when done by experienced 
personnel. 

The regression coefficient, byz,, indicated that 
for every percentage unit increase in packed 
cell volume the number of spermatozoa per 
milliliter was estimated to increase by 206.1 
million. This agreed with the report by Hick- 
man (2), but was greater than the value ob- 
tained by Shaffner and Andrews (4). Since 
it was difficult to estimate these percentages 
more aceurately than to the nearest one-half 
per cent, sperm concentration per milliliter 
was not estimated any closer than +100 mil- 
lion. This is a disadvantage of the method, 
since the photoelectric method is capable of de- 
tecting considerably smaller differences. Willett 
and Buckner (5) found that uncalibrated 
Photelometers gave estimates of sperm concen- 
tration per milliliter agreeing within 100 mil 
lion. 

When a number of semen samples can be 
accumulated and centrifuged simultaneously, 
many determinations can be made in a short 
time. Thus, the procedure might be well- 
adapted to a diagnostic laboratory, where the 
method would be sufficiently accurate for clini- 
‘al work. On the contrary, most artificial breed- 
ing organizations would not find it as practical. 
The number of spermatozoa in each ejaculate 
must be estimated rapidly, to determine whether 
additional semen collections are needed to meet 
the daily requirements. This can be done more 
rapidly and accurately by the photoelectric pro- 
cedure. Likewise, the latter procedure would 
appear to be more useful in research work, 
because, with present equipment, it is the more 
sensitive technique. 
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SPERMATOZOA SURVIVAL IN MILK DILUENT WITH AND 
WITHOUT SEMINAL PLASMA! 


With the acceptance of heated, homogenized 
milk as a successful extender for semen (2, 4, 
9,12) there is need for additional information 
on the nutritive sourees in milk for sperm. It 
has been reported that spermatozoa are not 
capable of utilizing disaccharides under strictly 
anaerobic conditions (/0), but are able to use 
monosaccharides as an exogenous source of 
energy (3,8, 13). 

Since a disaccharide, lactose, is the primary 
carbohydrate in milk extender, it is of interest 
to learn whether sperm can use this energy 
source. Milk lactose is relatively stable and 
little, if any, glucose or galactose would be 
liberated upon heating in the absence of acid 
(6). It is possible to prepare milk extenders 
which satisfactorily maintain sperm motility 
without using heat treatment (7). 

This experiment was conducted to determine 
whether sperm cells removed from seminal 
plasma could retain motility when placed in 
variable amounts of milk and 2.9% Na citrate 
extender. 

Thirty semen samples from ten bulls, inelud- 
ing eight Holsteins, one Guernsey, and one Jer- 
sey, were used in this study (/). 

Owing to limited semen volume, it was neces- 
sary to divide the experiment into three trials 
as follows: Trial 1—sperm twice-washed with 
2.9% sodium citrate following removal of the 
supernatant plasma; Trial 2—sperm with 
supernatant plasma removed following centrifu- 
gation (750 ¢., 6 min.), and Trial 3—whole 
semen used for control observations. One semen 
sample from each bull was used for each trial. 

The plasma removed in Trials 1 and 2 was 
replaced with an equal volume of 2.9% sodium 
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citrate extender and is hereafter referred to as 
semen-equivalent. The semen-equivalent samples 
were diluted with 0 (A), 0.5 (B), 1 (C), 2 (D), 
and + (E) parts of heated, homogenized milk 
and with one part seminal plasma (F). All 
dilutions were then brought to the same total 
volume with 2.9% sodium citrate buffer to 
represent a 1:4 semen-equivalent dilution. 

All samples were placed in a 37° C. water 
hath and were evaluated for progressive mo- 
tility initially and hourly for 3 hr., using a 
rating seale of 0-10 (10 = 100%). The pro- 
cedure of Hafs and Elliott (5) was followed, 
so that the raters would lose the identity of 
each sample. 

Statistical analyses were conducted according 
to methods outlined in Snedecor (/7). 

A preliminary analysis (/), using percentage 
declines in motility from zero time through 
3 hr. of incubation, indicated that milk con- 
tained energy available for maintenance of 
sperm motility. The data were further analyzed 
in the present report. As shown (Figure 1) 
sperm without milk or seminal plasma (Ex- 
tender A) showed low motility initially and 
through 3 hr. of incubation. Motility during 
incubation was increasingly higher for longer 
periods, as the amounts of milk and plasma 
were increased and quantities of sodium citrate 
were decreased. Analyses of variance, using 
individual degrees of freedom, were made to 
test the significance of the motility ratings. 

There were no significant differences between 
raters of motility. Sodium citrate was inferior 
to all levels of milk (P < 0.01) when used as 
an extender for either the washed sperm, the 
plasma-removed, or the whole semen experi- 
ments, both initially and after 1, 2, and 3 hr. 
of incubation. Similariy, 2.0 and 1.0 ml. of 
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milk (Extenders D and E) were superior 
(P < 0.01) to 0.5 and 0.25 ml. of milk (Ex- 
tenders B and C). For washed sperm, 0.5 ml. 
milk maintained motility during 1, 2, and 3 
hr. of incubation better than 0.25 ml. milk 
(P < 0.01). 

At least three factors should be considered 
in evaluating the effects on motility: (1) Mo- 
tility, being a subjective rating, may have been 
influenced to some extent by the physical char- 
acteristics of the medium. This may be in- 
volved, for example, in the higher initial motili- 
ties of the whole semen samples having the 
greater proportions of milk. This subjectivity, 
however, should not be a factor in differential 
decline of motility during incubation. (2) The 
availability of nutrients in the extenders. 
(3) Other physiological conditions of the ex- 
tenders, such as osmotic pressure and buffer- 
ing capacity. 

The influence of centrifugation on possible 
mechanical injury to the spermatozoa is a prac- 
tical problem in evaluating results. As shown 
(Figure 1), motility following resuspension of 
centrifuged sperm (Trials 1 and 2) in Extender 
F was comparable to motility of whole semen 
in Extender A initially and after 1 hr. of in- 
cubation. Each of these combinations gave ap- 
proximately similar sodium citrate-sperma- 


tozoa—seminal plasma ratios. Therefore, under 
the conditions of this study, evidence of me- 
chanical injury was not evident up to 1 hr. of 
incubation. 

Twice-washed spermatozoa in sodium citrate 
were incapable of maintaining motility fol- 
lowing resuspension. Marked improvement 
oceurred when traces of plasma remained 
(Trial 2). Milk supplied the necessary nutri- 
ents for maintenance of motility and this be- 
came more evident as the amount of milk in 
the extender was increased from one-half to 
four parts per part of semen equivalent. Four 
parts of milk was superior to two parts of 
milk at 2 hr. of incubation of the twice-washed 
sperm, but was not significantly different for 
the plasma-removed or whole semen trials. Mo- 
tility was higher for whole semen (Trial 3) in 
all extenders after 3 hr. of incubation as com- 
pared with Trials 1 and 2 

This study shows that milk can essentially re- 
place seminal plasma (Trial 1 and 2) as a 
substrate for maintenance of sperm motility 
and that milk and seminal plasma (Trial 3) 
are superior to seminal plasma and sodium 
citrate. Some theorizing may be done as to the 
amount of available nutrients in milk capable 
of supporting sperm motility. In the washed- 
sperm and plasma-removed trials, four parts 
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milk was superior to one part seminal plasma. 
Lesser proportions of milk were generally in- 
ferior to plasma in the maintenance of motility. 
Since other evidence from the experiment indi- 
cates suitable physiological characteristics for 
milk, it is assumed that proportions 
of milk in these two trials indicate inadequate 
nutrient supply. If this is correct, the amount 
of usable energy for sperm in milk can roughly 
be approximated at one-fourth the amount in 
plasma. The amount of lactose in milk is at 
least five times the amount of fructose in semen. 
This would indicate that if sperm use any 
lactose it is not a high-percentage utilization. 
In a synthetic medium, sperm are reportedly 
ineapable of lactose utilization (/0). Glycolysis, 
however, is a principal means by which sperm 
obtain energy from milk as well as from other 
media (3). The present experiment shows that 
sperm can obtain energy from milk, but the 
exact source of nutrients is not established. 

Milk may also have a favorable physiological 
influence, because as little as one-half part 
milk to whole semen improved motility during 
incubation. This is in addition to the nutrient 
value of milk as demonstrated from using 
washed sperm. 
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POTASSIUM PARA-AMINO 


SALICYLATE, AND ISONIAZID ON YOUNG CALVES! 


Para-amino salicylic acid (PAS) and isoni- 
azid have influenced the effect of wide-spec- 
trum antibiotics in young calves. PAS ap- 
peared to counteract the effect of chlortetra- 
eyeline (4). Isoniazid enhanced the effect of 
chlortetracycline but counteracted the effect of 
oxytetracyeline (3). The nature of this interac- 
tion is not clear, but it may have been due to a 
change in the type of microorganisms affected. 
It seemed possible, therefore, that the influence 
of these substances could enhance the value 
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of narrow-spectrum antibiotics. Penicillin was 
chosen for this study because reports concern- 
ing the nutritional use of this antibiotic are 
highly variable (/). 

Twenty-four new-born calves, four Hol- 
steins and 20 Jerseys, were assigned to four 
comparable groups. All calves were removed 
from their dams at birth and confined in in- 
door, individual metal pens with concrete floors. 
The bedding material was wood shavings and 
was changed daily. 

Dry mixed concentrates and chopped pangola 
grass hay were fed in removable metal con- 
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tainers. Milk was fed at the rate of 9% of 
body weight in two equal portions daily accord- 
ing to the following schedule: birth through 
four days, colostrum only; five through 21 
days, one-half colostrum and one-half skim- 
milk; 22 through 60 days, skimmilk only. 
Ninety milligrams of one or more medicaments 
were dispersed in the milk fed to calves in re- 
spective groups as follows: Group 1, none— 
control; Group 2, penicillin; Group 3, PAS 
and penicillin, Group 4, isoniazid and penicil- 
lin. Daily records included consumption of 
both milk and solids feeds, evidence of scours, 
and general appearance. At weekly intervals 
each calf was weighed and height at withers 
was measured. Records were terminated at the 
end of the 60th day after birth and the data 
were analyzed statistically, using an analysis 
of variance technique. 

The group mean gain in body weight of the 
control calves was 51 lb. This compares with 
a computed normal average for these calves 
of 42 lb. according to the Ragsdale Standard 
(2). There was no evidence of infection. No 
scouring or other abnormality was observed, 
and general thriftiness was excellent in all 


subjects. Careful observations did not show 
any appreciable differences between groups with 
respect to general physical well-being. Table 1 
shows that calves receiving penicillin as the 
only supplement (Group 2) and those receiving 
a combination of isoniazid and _ penicillin 
(Group +) gained 60 lb. This is an increase 
of almost 18% over the controls, and the dif- 
ference is significant at P = 0.05. The calves 
which received PAS in addition to penicillin 
gained 52 lb., as compared to 51 Ib. for the 
controls. Gains in height at withers were highly 
variable, and the small differences between 
group means were not significant. 

It seems evident that, under conditions of 
this experiment, penicillin was beneficial to 
young calves. Addition of isoniazid had no 
effect which could be observed by the meth ds 
available. The use of PAS and penicillin to- 
gether had no observable effect. These two sup- 
plements possibly were incompatible with re- 
spect to the growth-promoting effect of either. 

J. M. Wine 

Department of Dairy Science, 
Florida Agricultural Experiment 
Station, Gainesville 


TABLE 1 


Effect of penicillin alone and combined with isoniazid or PAS on feed consumption 
and growth of calves 


Average total feed con- 





sumption Mean body weight Mean height at withers 
Diluted Range in Range in 
colos- Skim- Coneen- weight height 
Group trum milk Hay trates Initial Gain gained Initial Gain gained 
(1b.) (em.) 
Control 90.6 292.6 10.6 48.7 56 51 43-74 67 10 7-11 
Penicillin 90.1 299.5 13.0 60.1 56 60 46-74 67 8 6-10 
Penicillin 
and PAS 88.0 286.5 11.7 54.7 56 52 42-66 65 9 8-10 
Penicillin and 
isoniazid 89.6 299.1 8.2 67.9 56 60 
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QUALITY CONTROL IN THE DRY MILK PLANT! 


Burpet HEINEMANN 


Producers Creamery Company, Springfield, Missouri 


During the past nine years, the use of non- 
fat dry milk in the home has increased from 
214 million pounds in 1948 to 155 million 
pounds in 1957. This 62-fold increase in home 
use has resulted in the need for a substantial 
improvement in the nation-wide control of each 
individual manufacturing process. In addition, 
in 1948, the small package use amounted to less 
than one-half per cent of the total commercial 
sales. In 1957, this figure amounted to more 
than 17% of the total. 

The significance of this change may not have 
heen fully appreciated by all members of the 
industry until quite recently. Whereas the non- 
fat dry milk used by the baking industry is 
used with a substantial proportion of other in- 
gredients, and subsequently receives the heat 
treatment of baking, the nonfat packaged for 
home use is generally consumed undiluted by 
other ingredients and without further heat 
treatment. When used as a beverage, variations 
in the quality of the nonfat dry milk are more 
noticeable, and the chance release of an unsafe 
product receives wide publicity and _ reerimi- 
nations. 

Such instances of inferior quality products 
reaching the market can be prevented by proper 
in-plant control. There are three factors to be 
controlled in the manufacture of dry milk 
products, and three groups involved in their 
control. They are: (/) management, (2) the 
plant laboratory, and (3) the American Dry 
Milk Institute (ADMI). The factors to be 
controlled are: (1) the physical and chemical 
properties, (2) the absolute safety from the 
public health standpoint, and (3) the esthetic 
values long associated with milk and other 
human foods. These factors wiil be discussed 
first. 

Everyone in the industry is acquainted with 
the present standards followed, so there is no 
need to go into detail about them. It may be 
well at this time, however, to point out that 
the Standards Committee is considering changes 
in the standards. There is under consideration, 
for example, the suggestion that the lactie acid 
determination replace the titratable acidity as 
part of the standards. The method of Ling, 
which vields results in 7-10 min., is currently 
under study. This test, if included in the stand- 
ards, will reflect the quality of the raw material 
from which the dry milk products have been 
made. A negative phosphatase test will be in- 

' Presented at the American Dry Milk Institute 


Meeting, April 16, 1958, Edgewater Beach Hotel, 
Chicago, Ill. 


eluded as a requirement for all dry milk prod- 
ucts, to insure that all have been adequately 
pasteurized. It is also proposed that a coli- 
form count be included in the standards for 
all dry products, with a maximum set at not 
more than 90 per gram. Within the last year, 
studies have been made on a_ dispersibility 
method for instant powder to be included in 
the standards for nonfat of that type. Whey 
protein nitrogen determinations may also be 
included as a means of classifying dry milk 
according to heat treatment. 

The industry as a whole has learned to con- 
trol the processing conditions of manufacturing 
dry milk so that the finished product generally 
will meet the physical and chemical require- 
ments for extra grade. The proposed changes 
in standards, however, will reflect bacteriologi- 
cal changes to a greater degree, and greater em- 
phasis than ever before must be placed on the 
control of this aspect in the future. The in- 
plant control of this factor is essential to in- 
sure the absolute safety of the product from 
the public health standpoint. 

The industry has learned to control the total 
count on dry products by heating the con- 
densed milk prior to drying. In so doing, some 
types of bacterial contamination have been 
overlooked or ignored. Contamination with 
staphylococci, in particular, can occur prior to 
this processing point. This contamination is 
critical because toxin can be produced by these 
organisms which is unaffected by subsequent 
heating or drying. The conditions required for 
enterotoxin production must be recognized and 
eliminated. During the past year and a half, 
research sponsored by the ADMI at the Uni- 
versity of Minnesota has defined these con- 
ditions as follows: 

1. The raw milk must be heated to approxi- 
mately pasteurization times and temperatures. 
The Staphylococcus organisms do not grow 
readily in raw milk or in slightly heated milk 
under commercial conditions of producing milk. 
Other naturally occurring organisms rapidly 
overgrow them. They are readily destroyed by 
pasteurization, so the milk product must  be- 
come contaminated with an enterotoxin-pro- 
dueing strain of staphylococci after heat treat- 
ment. This Staphylococcus is widely spread 
in nature and is as common as the coliform 
organism. It has been isolated from every 
sample of raw milk we have tested. In a sur- 
vey reported in the Journal of the American 
Publie Health Association for Mareh, 1958, 
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on one or more occasions to be carrying strains 
of staphylococci. Bacteriological surveys ear- 
ried out in the Food and Drug Laboratories 
in Ottawa, Canada, have shown that Staphy- 
lococci may be found in certain foods with 
great frequency but with highly infrequent evi- 
dence of food poisoning. Whether we are ready 
to admit it or not, staphylococci, like coliform 
types, must be considered as part of our every- 
day diet. It is indeed fortunate that all strains 
do not produce enterotoxin, or food poisoning 
would occur more frequently. 

2. Raw milk must be first heat-treated, then 
it must be inoculated with a specific entero- 
toxin-producing strain. 

3. The liquid product must be held for a 
sufficient time at a warm temperature to allow 
the organisms to grow. A study of the litera- 
ture indicates that 4 hr. is sufficient for staphy- 
lococei to produce enough enterotoxin in some 
foods to cause food-poisoning symptoms. The 
organism grows in condensed milk held under 
a high vacuum, but does not grow at tempera- 
tures of 50° F. or lower or at temperatures 
of 120° F. or higher. Some strains appear to 
grow best at temperatures between 100 and 
110° F. Therefore, the prolonged holding of 
skim or condensed milk at temperatures of 50- 
120° F. positively must be avoided. 

t, Finally, in any Extra Grade product, 
which must have not more than 50,000 viable 
hacteria per gram, it is necessary that the 
liquid milk product be pasteurized after the 
contaminating organisms have been allowed to 
grow sufficiently to produce enterotoxin. If 
the product is not pasteurized after growth has 
occurred, the total plate count of the dry 
product would be high enough to degrade it. 


Because each one of these four steps is 
necessary for the production of sufficient en- 
terotoxin in the dry product to cause food- 
poisoning symptoms, one can understand why 
such occurrences are indeed rare in the in- 
dustry. For emphasis, these four steps will be 
repeated, namely: (/) The raw milk must re- 
ceive heat treatment approaching that of pas- 
teurization. (2) Contamination must then oc- 
cur with an enterotoxin-producing strain of 
Staphylococcus. (3) The contaminated product 
must then be held at a warm temperature for a 
period of time and, finally (4) the liquid prod- 
uct must then be pasteurized before drying. 
To prevent the production of enterotoxin 
in the manufacture of Extra Grade dry milk 
products, any one link in this chain must not 
he broken. Since the general practice in the 
industry is to pasteurize the raw milk prior 
to entering the evaporator, and to pasteurize 
the condensed milk before it is dried, the logical 
points of attack are the elimination of sources 
of contamination and holding temperatures 
which permit the organisms to grow. Since 
these are largely managerial problems, a more 
detailed analysis of them will be made when 


Inanagement’s part in in-plant quality control 
is discussed. 

In order to detect the presence of staphy- 
lococei in condensed milk, it is necessary to 
test for it before heating prior to drying. 
At the conclusion of each day’s run, the plant 
operator should sample the condensed milk 
prior to heating before drying. This sample, 
therefore, represents the worst condition which 
could exist at the end of the operational period 
during which the organisms could have grown. 
The sample is taken in a sterile container and 
placed in a refrigerator until tested. One milli- 
liter is added to a plate and then 12-15 wil. 
of Difco’s Medium 110 is added. We have 
made a satisfactory substitute by adding 2% 
g. of yeast extract and 75 g. of sodium chloride 
to one liter of prepared Milk Protein Hydroly- 
sate agar. Care must be used to thoroughly dis- 
tribute the condensed milk in the plate. The 
plates are incubated for 48 hr. at 32° C. and 
examined for yellow colonies. Under good oper- 
ating conditions, the total counts are very low, 
generally 0 to 20, since very few types which 
survive heat treatment are also  salt-tolerant. 
With few exceptions, the yellow colony count 
is also zero, These exceptions indicate contami- 
nation and, if found, the sanitation control 
would be the same as for a positive coliform 
count, i.e., the source of the contamination must 
he discovered and eliminated. 

It is also possible to use a standard plate 
count on the skim or condensed milk after it 
has been pasteurized or preheated but before 
post-evaporator heating. These counts should 
he on the order of 3,000 to 20,000 per miililiter, 
depending upon the type of the dry product. 
Excessive counts at this stage would indicate 
contamination and growth. Some may object 
that the daily use either of the Medium 110 
or of the standard plate count for the control 
of staphylococci in the plant would require 
a laboratory. This method of control, how- 
ever, is the one certain way of detecting the 
possible production of traces of enterotoxin 
during the manufacturing process. Adequate 
control can not be obtained without a labora- 
tory, but if one is not available, the plant 
manager must depend upon regular inspection, 
proper clean-up procedures, and strict use of 
satisfactory processing methods and equipment. 

Once the enterotoxin is produced in the dry 
product, its detection with present methods is 
difficult. The ADMI is sponsoring research at 
the University of Wisconsin which recently has 
yielded promising results. To date, there are 
no reliable methods for detecting enterotoxin. 

Of the three factors in the in-plant control 
of the quality of dry milk products, two have 
been diseussed—the physical and chemical 
properties and the absolute safety from the 
public health standpoint. The esthetic values 
which relate to the conditions under which 
the products are manufactured will be men- 
tioned briefly. There has been an increase in 
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the emphasis upon the control of insect and 
rodent infestation during the past few years, 
and a substantial improvement has _ resulted. 
The industry is to be commended for the 
promptness and effectiveness of its control 
program. Briefly, the essentials of this pro- 
gram are: First, the elimination of breeding 
places by proper in-plant construction and 
by the maintenance of neat neighboring areas. 
Good-housekeeping practices within the plant 
and warehouse are essential. The second point 
of a proper control program consists of pre- 
venting the access of insects and rodents to 
the plant buildings. The third essential is the 
proper use of insecticides and rodenticides and, 
finally, the fourth point is the delegation of 
one trained individual at each plant to perform 
regular inspections and to keep records of the 
date inspections were made, the sprays used, 
quantities, ete. These four essential points are 
necessary for the adequate control of insect and 
rodent infestation which, along with the physi- 
eal, chemical properties and _ bacteriological 
qualities constitute the major quality factors to 
be controlled within the drying plant. 

As indicated earlier, there are three groups 
involved in the in-plant control of dry milk 
products: management, the plant laboratory, 
and the American Dry Milk Institute. Each 
one of these will be discussed at this time, first 
examining management’s part in quality con- 
trol. Basically, management must have the con- 
viction of the need for and the determination 
to produce quality products. Management 
must be convinced that utility, uniformity, and 
safety are essential attributes for obtaining 
the widest possible consumption of dry milk 
products. This conviction must be communi- 
cated to the workers, in order to avoid care- 
lessness in the handling of food products. Plant 
equipment, processing methods, laboratory con- 
trol, sanitation, and housekeeping are the di- 
rect responsibility of good management. Good 
management will organize these areas properly 
to produce quality products with maximum 
efficiency. Good management will be aware 
that plants must be constructed so as to elimi- 
nate harboring places for insects and rodents. 
Equipment such as wet collectors will be elimi- 
nated by good management, because such items 
of equipment provide areas where extensive 
bacterial growth will oceur. Equipment will 
be kept in good repair, so that complete and 
thorough cleaning is possible. CIP cleaning 
systems will be regularly inspected and care- 
fully engineered, so that proper drainage of 
cleaning solutions occurs and milk will not re- 
main in pipe lines between periods of use. 
will see that there are 
preventing product con- 
water in ease an 


Good management 
adequate means of 
tamination from condenser 


emergency occurs in the operation of the evapo- 
rator. All surge tanks will be eliminated which 
are used for pasteurized products at tempera- 
tures between 50 and 120° F., and the storing 
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of any products between the temperatures of 
50 and 160° F. will be avoided. Adequate 
refrigeration will be provided so that slow 
cooling due to over-loaded plant facilities will 
not occur after pasteurization. Time-tempera- 
ture treatments will be used in pasteurization, 
to insure that the finished product is phospha- 
tase-negative. Good management will make one 
person responsible for the sanitation and house- 
keeping of each plant, and will establish the 
policy of daily clean-up and daily sanitation 
before use. Finally, and most important, good 
management will place a laboratory in each 
drying plant, because the laboratory plays an 
essential part for in-plant quality control. 

There is a_ difference between laboratory 
analysis and laboratory control. The purpose 
of laboratory analysis is to assure the customer, 
with a reasonable degree of certainty, that the 
dry produet in each package complies with the 
specifications under which it was sold. Labora- 
tory control of processing consists in obtain- 
ing test results in time to be used by the plant 
operator. The length of time may vary from a 
few minutes in a sediment test, to 48 hr. in the 
standard plate count. The laboratory should be 
used as a means of weeding out inferior prod- 
ucts after they are made. The essential point 
is that results should be obtained as soon as 
possible after the product is made. This is the 
reason why it is necessary to have a labora- 
tory in the drying plant to achieve adequate 
quality control. 

The plant laboratory has certain very definite 
responsibilities for maintaining in-plant quality 
control of dry milk products. Laboratory per- 
sonnel should be adequately trained in the use 
of all the necessary tests. For example, the 
use of a moisture method which has not been 
adequately investigated may lead to erroneous 
results. A wide variety of rapid moisture 
methods are in use in the industry today, and 





these modified methods should be checked at 
least onee daily against the official toluol 
method. The results obtained by the labora- 


tory must be reliable. The laboratory technician 
who is not sure of his results certainly does not 
inspire the confidence of the plant operator. 
The use of the split-sample technique is to be 
highly recommended. We are fortunate in our 
industry in dealing with dry products which 
can be shipped readily, and the regular ex- 
change of samples with the ADMI laboratory 
for purposes of checking results should be en- 
couraged. The plant laboratory should also be 
responsible for the sampling techniques used 
in the plant. Unless samples are taken care- 
fully and are representative, test results may 
not reflect the true quality picture. 

In order to have adequate in-plant control 
of dry milk produced anywhere in the country, 
it is necessary to have certain minimum stand- 
ards by which each manufacturer can evaluate 
his own product with respect to others. Thus, 
the American Dry Milk Institute, as our own 
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trade association, has certain responsibilities in 
in-plant control of dry milk produets. It is our 
firm conviction that it is a proper and neces- 
sary function of the Institute through appro- 
priate committees to prepare product stand- 
ards in cooperation with federal agencies. 

As early as February 21, 1957, the Stand- 
ards Committee recommended to the board of 
directors the following program: 


1. To review and promote the enforcement of 
raw milk standards as specified in Bul- 
letin 911 of the AMDT. 

2. To review, amplify, and promote the en- 
forcement of standards for plant prac- 
tices as specified in Bulletin 911. 


Committees are actively engaged in this 
revision at the present time. When this re- 


vision is available to the Industry. the Stand- 
ards Committee strongly urges that it be read 
and applied by all who are associated with 
manufacturing of dry milk products. 
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Research is another function of the Institute 
which relates to in-plant quality control. As 
new products are developed and new uses for 
old products are found, new control methods 
are necessary and new standards are required. 
To carry out their responsibilities properly, 
committees of the Institute are dependent upon 
the results supplied by Institute-sponsored 
research, 

It is also advisable that the ADMI, through 
its field service, assist manufacturers in main- 
taining adequate in-plant control. This educa- 
tional Institute activity should be strengthened 
and extended, if necessary, to cover adequately 
all sections of the country. Thus, every manu- 
facturer, large and small, will become familiar 
with the standards and procedures set forth in 
Bulletin 911 and ean individually assure them- 
selves that their own products comply daily 
with these minimum requirements. It is only 
by such day-to-day in-plant control that uni- 
form, high-quality, and safe dry milk products 
can be produced. 


OBSERVATION ON LOW FAT DAIRY SPREADS! 


J. Topras AND P. H. Tracy 


Department of Food Technology, University of Illinois, Urbana 


The need for a low fat dairy spread for the 
price-conscious food buyer is commonly recog- 
nized. However, the existence of legal barriers 
and, to a certain degree, industry prejudice has 
barred such a product from the market. The 
Federal interpretation is that any dairy spread 
containing less than 80% butterfat would have 
to be labeled as adulterated butter and would 
be subject to a special tax by the Bureau of 
Internal Revenue. Although this has prevented 
the commercial manufacture and sale of a low 
fat spread, it has not stopped all research on 
the problem, as it is realized that man-made 
laws are subject to change. Laws and regula- 
tions should be revised when their supposedly 
beneficial effects are found nonexistent, or when 
their existence is no longer necessary. Future 
economic developments may completely change 
our attitude towards such regulations, but the 
elimination of such laws sometimes becomes 
difficult because of the political power of or- 
ganized minorities. 


Why a Low Fat Dairy Spread? 


Published aceounts of manufacturing pro- 
cedures for low fat dairy spreads date back 
to the period of fat shortages during World 
War II. Such a spread was developed by 
Weckel (3) at the University of Wisconsin, and 
a number of formulations were proposed by 
Pyenson and Tracey (1) at the University of 
Illinois. During World War II, the function 


‘Readers are warned that under existing laws 
such a spread is not legal in some states and in 
interstate commerce. 


of the spreads was one of conservation of 
butterfat supplies. Additional reasons may be 
cited for present-day interest in such a product: 


1. Good spreadability at refrigeration tem- 
peratures. 

2. Current extensive interest in low fat and 
low energy diets. 

3. Increased interest in the protein content 
of foods. 

4. Variety of usage. 

5. Limited equipment needed for its manu- 
facture. 

6. Price more competitive with margarine. 


Manufacturing Procedure 


\ study’ was conducted at the University 
of Illinois, in an attempt to develop a formula 
for a product with a minimum fat content that 
would provide satisfactory body and flavor 
characteristics. 

It is possible to make a low fat spread by 
mixing butter with concentrated skimmilk, 
using an appropriate blending device. The 
product made in this manner, however, is 
somewhat lacking in plasticity and has a tend- 
enecy to whey-off. A more satisfactory process 
was suggested by Weckel (3), a modification 
of which was employed in this study. It con- 
sists simply of running the correctly propor- 
tioned and heated ingredients through an 
homogenizer, applying such pressure as is 
necessary to produce the desired degree of plas- 
ticity. Specifically, the procedure is as follows: 


> 


* Acknowledgment is made of the financial aid 
rendered by the Pure Milk Association of Chicago. 
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Standardization of solids. 

2. Pasteurization at 150° F. for 30 min. (If 
desired, higher temperatures can be used 
to retard fat oxidation.) 

3. Homogenization at 150° F., using pres- 
sures of from 1,500 to 3,500 lb. 

4. Packaging directly either from the homog- 

enizer or from a hopper. 

. Immediate transfer to a low-temperature 
(35° F.) refrigerator, where a desirable 
degree of “set” will develop within a few 
hours. 


Oo 


Factors Affecting Desirable Charac- 

teristics of the Spread 

Fat. Consideration of the fat content centers 
primarily on setting the lowest amount possible 
without deleterious effect on the finished prod- 
uct. Very little difference was observed in 
spreads containing 40 and 50% _ butterfat. 
Flavor suffered at lower concentrations, which 
indicated that a 40% fat content would be the 
most feasible. 

Milk solids-not-fat. The nonfatty constitu- 
ents of milk have an important effect upon the 
plasticity of the spread. Taking into account 
only the appearance and spreading character- 
istics, increasing the milk solids-not-fat content 
has very beneficial effects. To make these obser- 
vations, variations from 8 to 12% were studied 
in spreads containing 40% fat. There were ob- 
jections to the flavor of the spreads containing 
milk solid --not-fat beyond 8%. 

It might be mentioned that the spreads with 
which the judges were confronted were the first 
of their kind to be sampled by them. Fewer 
objections may be raised to the high milk solids- 
not-fat flavor once a person becomes accustomed 
to the new product. 

Sources of dairy products. Butter, cream, 
concentrated skimmilk, plain skimmilk, nonfat 
dry milk solids, and cultured buttermilk may 
be used to supply the milk solids. A somewhat 
better product, from the standpoint of body, is 
obtained when cream is used in place of butter. 
To obtain 40% fat in the finished product, 
eream of 65-75% butterfat content is necessary 
if used in conjunction with concentrated skim- 
milk. It can be made by double separation of 
milk at an elevated temperature. 

Cultured buttermilk solids have the advan- 
tage of imparting a diacetyl aroma to the 
spread. Judges in the present study, however, 
preferred a spread with a relatively low acidity. 
The inclusion of 1% of starter into the finished 
formula was sufficient to add a mild, ripened 
flavor, acceptable to most people. 

Use of gelatin. As one of the primary prob- 
lems with low fat spreads is the maintenance 
of desirable plasticity and the prevention of 
syneresis, some attention was directed toward 
the use of gelatin as a stabilizer. Concentra- 


tions up to 0.3% were tried. There was some 
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improvement over controls containing no gela- 
tin, but there was a tendency toward a crumbly 
body with increasing gelatin concentration. 

A very smooth and velvety texture was ob- 
tained through the addition of 0.75% of Sol-u- 
Pro, an edible protein preparation (manufac- 
tured by U-Cop-Co Division of Wilson & Co., 
Chicago, Ill.). This ingredient also imparted 
desirable spreading properties but did not 
remedy the problem of syneresis. 

Salt content. Sodium chloride or table salt 
in amounts varying from 0.25 to 1.25% was 
tested. A 0.75% level found best acceptance 
with the majority of judges. 

Stabilization of the mineral content by the 
addition of a mild alkali proved beneficial 
in promoting a good body and in the control of 
wheying-off. A product available commercially, 
containing magnesium and ealeium oxide and 
sodium citrate, was used. At a level of 0.2%, 
its effect on the body of the product was very 
desirable, but the flavor was adversely affected, 
indicating that a concentration not higher than 
0.12% should be used. 

Use of emulsifier. Emulsifier (Tween 80) at 
a concentration of 0.1% was found incom- 
patible with the homogenization process of 
making the spread. The product failed to set 
up, regardless of the homogenization pressure 
used. 

Starter distillate. If cultured buttermilk is 
not used in the spread, a small amount of 
starter distillate has a definitely beneficial ef- 
fect on flavor. Caution is to be exercised, how- 
ever, as too much of the distillate detracts from 
the acceptability of the spread. The distillate 
should be added just before homogenization. 

Other additives. The incorporation of an 
antioxidant was found desirable in improving 
flavor stability on storage. In one experiment, 
samples containing the antioxidant NDGA, as 
well as controls containing no antioxidants, 
were stored at 40° F., but were removed to 
room temperature for 2 hr. every day to 
simulate usage in the home. After seven days, 
the controls began to taste slightly bitter, but 
the samples containing the antioxidant main- 
tained their original flavor. 

Consideration was given to the use of pre- 
servatives. The inclusion of 0.1% sodium 
benzoate helped to keep down bacterial growth 
for a period of 2 wk. at 40° F. storage. 

Homogenization procedure. The majority of 
the spreads made in this study were homoge- 
nized at 3,500-lb. pressure, using only the first 
stage of a two-stage Manton-Gaulin homoge- 
nizer. Other pressures were tried but they did 
not yield as satisfactory results as 3,500 lb. It 
was also found convenient to homogenize at the 
pasteurization temperature, although a slightly 
stiffer product resulted from homogenization 
when the temperature was dropped to 120° F. 

Packaging. It is extremely important that 
the spread be put up in water- and air-proof 
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containers. When exposed to the atmosphere, 
the spread dries and assumes an unattractive, 
yellowish appearance. This should not prove to 
be a great handicap with the many attractive 
and useful packaging materials available to the 
industry. 


Keeping Quality 


Four batches of spreads were made in an 
experiment designed to check keeping quality. 
All the spreads were made from the same in- 
gredients and were identical in composition with 
the following exceptions: 


Batch I—Control 

Bateh IIl—Added 1.33 ml. (commercial) 
NDGA antioxidant per 10 Ib. 
spread, 


Batch I1I—Added 4.5 g. sodium benzoate per 
10 lb. spread 

Bateh I1V—Added 1.33 ml. NDGA and 4.5 g. 
sodium benzoate per 10 lb. spread 


Half of the samples in each batch was stored 
at 40° F.; the other half was stored at the same 
temperature, but the samples were heat-shocked 
by being stored at room temperature for 2 hr. 
every day. Standard plate counts of bacteria 
after different periods of storage are tabulated 


(Table 1). 


TABLE 1 


Standard plate count of spreads 
stored at 40° F. 
Batch* 4Days Initial 10 Days 


I 1,800 10,000 TNTC at 1/100 dil. 
II 2,400 15,000 TNTC at 1/100 dil. 
ITI 3,300 7,000 12,000 
IV 2,300 5,000 7,200 


Stored at 40° F. but removed to 


75° F. storage for 2 hr. daily 
I 1,800 20,000 TNTC at 1/100 dil. 
II 2,400 33,000 TNTC at 1/100 dil. 
III 3,300 11,000 49,000 
IV 2,300 15,000 39,000 


“Consult text for identification of different 
hatches. 


Yeast and mold counts were negative in all 
samples. 

These results confirm the findings of Weckel 
(3), who suggested that the storage life ap- 
proximates that of cottage cheese. Experi- 
ence gained from these and other tests indi- 
cates a safe storage period of about seven 
days, Which may be prolonged by the use of 
antioxidants and/or preservatives, such as 
sodium benzoate. 


Possible Disadvantages of the 
Low Fat Spread 


There are some limitations in the use of low 
fat dariy spreads made by the homogenization 
process. They can not be used satisfactorily on 
hot vegetables or potatoes, because they do not 


INDUSTRY TODAY 


1119 


melt down fast enough. For the same reason, 
they can not be used in frying foods. They 
should not be frozen, as a complete breakdown 
of their structure results. The impact of these 
shortcomings is countered by a variety of new 
uses which were suggested by a panel of con- 
sumers asked to test these spreads in their 
homes. 


Consumer Acceptance 


A number of families were asked to partici- 
pate in an acceptance study. A pound of 
spread was supplied each cooperator once a 
week for a period of 3 wk. The comments made 
on a prepared questionnaire reflected the opin- 
ions of 171 men, women, and children, who 
were members of the cooperating families or 
were their house guests. 

The following percentages of returned ques- 
tionnaires indicate that the spread was satis- 
factory for the stated purposes: 


(%) 
Bread 88 
Toast 70 
Biscuits 83 
Pancakes 80 
Waffles 77 
Sweet rolls 87 
Sandwich fillings 89 


Several of the questionnaires volunteered in- 
formation about the exceptionally good proper- 
ties of the spread when used on crackers. 

Nearly all who tried it found the spread satis- 
factory for baking and candy-making. Several 
of the ladies enthusiastically supplied recipes 
as well as samples of their creations. Most 
consumers, however, objected to the use of the 
spread in cooking, because it failed to melt. 

Several of the ladies offered suggestions for 
using the spread in sandwich fillings and for 
dips. Blended with blue cheese, onions, pickle 
relish, or fruit, it made a tasty spread for 
crackers or potato chips. 

Nearly all cited convenience of use as a factor 
in acceptability and some considered the low fat 
content as a distinet advantage. Twenty-five 
per cent of the families indicated that children 
did not take to the spread as readily as adults 
and, in another 25% of the families the chil- 
dren actually preferred the low fat spread 
to others. The sex of the consumer apparently 
had no effect on acceptability. 

Some 60% of the questionnaires indicated 
that it might be desirable to market the spread 
with added flavors such as honey, maple, rasp- 
berry, or pineapple. A spread containing 40% 
butterfat, 45% honey, and 6% milk solids-not- 
fat was prepared by the homogenization process 
and given to the cooperators as a reward for 
their help, and it received many favorable com- 
ments. This item is similar in composition to 
honey-cream, a product developed by Tracy 
(2) in 1932. 
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Suggested Formulation 


Two formulas received favorable response 
from the judges: 
1. 40% fat 
8% milk solids-not-fat 
0.75% edible protein* 
0.75% salt 
1.00% starter 
NDGA** 
Butter color** 
2. 40% fat 
8% milk solids-not-fat 


0.75% edible protein* 
0.75% salt 
0.12% mild alkali (magnesium and eal- 


cium oxide and sodium citrate) 
NDGA 
Butter color** 
Starter distillate®* 
Careful consideration should be given to the 
correct amount of butter color to be incorpo- 


* Optional. 


** Amounts recommended by manufacturer. 
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rated, as the presence of the milk solids-not-fat 
complicates the attainment of a desirable shade. 
Without proper coloring the product appears 
lifeless and unattractive. 


Summary 


The desirability of making available to the 
publie a low fat dairy spread is discussed. A 
product containing 40% fat and 8% milk 
solids-not-fat is recommended. The merits of 
using modifying flavors and ingredients such 
as salt, minerals, antioxidant, coloring, starter 
distillate, and preservative (sodium benzoate) 
are considered. Studies made of consumer ac- 
ceptance of the spread showed a rather wide 
range of possible uses. 
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A MANAGEMENT PROGRAM TO ACHIEVE GOOD 
HOUSEKEEPING AND SANITATION! 


F. R. Berzeu 


Production Department, Kraft Foods, Greeneville, Tennessee 


A good sanitation and housekeeping program 
is consistent and complementary to a good cost 
picture and to a quality product. After all, 
the only way we can stay in business is to pro- 
duce a quality product that can be placed on 
the market at a price in line with economic and 
competitive conditions. Consequently, all areas 
of plant operation must in some way affect 
either quality control or cost control, or both. 
Certainly, there are areas of our business that 
are not entirely and completely governed by 
strict business principles. For example, we 
must keep in mind the best interest of the 
people working for us, but we all know that 
increased employee benefits must reflect in lower 
production costs, better consumer acceptance 
of our product, or some other company ad- 
vantage, or we can not stay in business. It is 
impossible to pay for something with nothing. 
This thinking must apply also to sanitation 
and housekeeping or, if you like, to quality 
control. A good housekeeping and sanitation 
program will not only help us obtain the quality 
product that is necessary but may determine, 
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to a great extent, the financial success of our 
company. 

It is proper that we consider sanitation’ and 
housekeeping from the standpoint of manage- 
ment. Sometimes we wonder if, at times, these 
areas are not turned over to assistants or de- 
partments and are more or less forgotten by top 
management. 

If this is so, it is wrong, because good sani- 
tation and housekeeping programs start at the 
top and grow and develop as they spread 
through the organization, to every individual 
in the organization, regardless of his position. 
The primary thing we should guard against is 
to be sure we are not merely going through the 
motions of a good quality program. We need 
to be sure that we are sold on a good sanitation 
and housekeeping program and that all the 
people for whom we are responsible are also 
convinced. It is our responsibility to instill 
a spirit of cooperation within all our people 
that will make them want to do the kind of 
job that will guarantee a good-quality product. 

It is not the intent to give the impression 
that the dairy industry is de-emphasizing sani- 
tation and housekeeping, or that good work has 
not been done in the past. On the contrary, 
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much good work has been done and is being 
done, and the industry can generally be proud 
of its facilities. But we should be reminding 
ourselves continually that, if we are to stay 
in business, we have to be constantly improving 
in all areas of our business. We know we must 
produce a better product than we did ten years 
ago and this product must be produced at a 
reasonable cost. A good sanitation and house- 
keeping program will help to make the neces- 
sary year-by-year, steady improvements in cost 
and quality that will insure us a place in the 
markets of tomorrow. 

Certainly, when we have a clean and well- 
organized plant we can expect a better finished 
product. All of us like to work in clean, orderly 
surroundings. Increased efficiencies and lower 
costs usually result. Also, the impression our 
plants make on the public is important and goes 
a long way in determining consumer acceptance 
of our product. Possibly more important, how- 
ever, is our moral obligation to the public to 
produce a wholesome product under sanitary 
and orderly conditions. Here is what the 
“National Sanitation Foundation” thinks about 
this subject: 

Sanitation is a way of life. It is the 
quality of living that is expressed in 
the clean home, the clean farm, the 
clean business and industry, the clean 
neighborhood, the clean community. 
Being a way of life it must come from 
within the people; it is nourished by 
knowledge and grows as an obligation 
and an ideal in human relations. 


Sanitation is a way of life. Usually, the 
man who operates a clean plant is neatly 
dressed and clean-shaven. He has a certain air 
about him that lets everyone know that his 
work is going well. From the individual, this 
way of life extends to all areas of life—at home, 
in the community, and to business. Individ- 
ually, we have a business, but collectively we 
have an industry. It is up to all of us in the 
industry to continue the high standards for 
quality that have been set. Generally speaking, 
the dairy industry has a great heritage. Let 
us be sure this heritage is never threatened. 
Let us be sure we accept this obligation for 
sanitation as an ideal in human relations. 





How to Do It 


Up to this point we have been talking rather 
generally, but now let us go into some more 
specific recommendations that will help us 
achieve this good-quality control program. 

There are eight recommendations to offer for 
consideration. The first recommendation is 
LET’S APPLY WHAT WE ALREADY 
KNOW. 

We have all heard the classic story of the 
agricultural educator who was out on the farm 
making recommendations to the farmer as to 


how he could improve his farming operation. 
After the worker had talked for a period the 
farmer stopped him and said, “Young man, 
all that is fine. Your information is certainly 
good—but I am only farming half as good now 
as I know how!” I believe that applies to us 
sometimes, and particularly, in respect to sani- 
tation and housekeeping. Maybe what we need 
is not more information but a conscientious 
application of what we already know. Also, a 
review of what we once knew could be of 
value. As the philosopher has written, “We 
have all forgotten much more than we re- 
member.” So my first thought would be, LET 
US APPLY WHAT WE ALREADY KNOW! 

The second recommendation is KEEP IN- 
FORMED. Of course, we need to keep up 
with the latest developments. We need to read 
and study. There are many journals that will 
be helpful. Someone told me recently that a 
good plant operator is one who never learns all 
he wants to know about plant operations. Let 
us make “KEEP INFORMED” our second 
objective. 

MAKE MONTHLY PLANT .NSPEC- 
TIONS is a specific recommendation, and this 
is important. Possibly more frequent inspee- 
tions would be helpful, but certainly one per 
month should be made. There may be some dis- 
agreements as to the merits of a plant inspec- 
tion. Certainly, a policeman type of inspection, 
where we go into the plant and try to make 
somebody look bad, or show our people in 
general how far they are from doing the proper 
job, is wrong. But an inspection that we can 
all use, to make our plant a better place to 
work, where we all work together toward a 
common goal of making our company stronger 
and our jobs more secure, has its place. 

The plant manager needs to be associated 
with these inspections, as well as the plant 
superintendent and at least a foreman or de- 
partment head, depending again on the size 
of the plant. If, on each inspection, a plant 
employee can make the rounds with the super- 
visor making the inspection, some good can be 
realized. Not only does it make our people 
more a part of the program but it gives them 
a clearer picture of the conditions, and the im- 
provement that is needed. 

After the inspection is made, a typewritten 
report should be posted on the bulletin board 
with some employee’s name after each defee- 
tive condition. This employee is responsible 
for correcting the condition. Again, I believe 
this makes each individual feel more a part of 
the program and serves to emphasize the im- 
portance of housekeeping and sanitation. Inci- 
dentally, this program, if each employee’s in- 
terest is gained, will guarantee an outstanding 
job of housekeeping and sanitation with no in- 
crease in cost. We have seen it in action many 
times and it will work. So our third point is 
HAVE A PLANT-WIDE INSPECTION 
PROGRAM. 
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The next suggestion is PROVIDE PROPER 
TOOLS TO DO THE JOB—and keep these 
tools and the plant well-maintained. There is 
nothing more confusing than trying to do a 
job when one is only half-equipped. It is de- 
moralizing to see a group of employees trying 
to do a good job of keeping the floors dry, for 
example, with poorly placed hoses, hoses that 
leak, and ean not easily be put in place. 

Also, the cleaners and sanitizers must be 
right for the job. Recently, a supervisor was 
using a dairy cleaner designed for hard water; 
yet the water in his plant was soft. He stated 
that he knew the water was soft but that he 
wanted to use the hard-water cleaner because 
it was stronger. Of course, the opposite is true, 
since in a hard-water cleaner the actual clean- 
ing ingredients must be replaced to a greater 
extent with softening ingredients, leaving a 
less effective cleaner. It would be worth our 
time to cheek our sanitation tools and to be 
sure we are using the proper tool for each job. 

BE SURE METHODS AND PROCE- 
DURES ARE UP-TO-DATE is the next ree- 
ommendation. Cleaning methods are being im- 
proved, not only from the standpoint of doing 
a good job of cleaning but at a lower cost. 
An example of this is the way we wash cream- 
separator dises today. We used to spend time 
and money brushing each dise but today, with 
improved cleaners and methods, this is not 
necessary, and we still get a spotlessly clean 
dise. CIP lines are also an improvement; drop 
hoses in the plant at convenient locations are 
helpful, and many more advancements have 
been made. So, let us check the methods and 
procedures we are using, to be sure they are 
up-to-date. 

The sixth recommendation is PROVIDE 
ADEQUATE, WELL-TRAINED SUPER- 
VISION. The best plant superintendent I ever 
saw was particularly outstanding because he 
could analyze so well a particular job and de- 
termine accurately how many men would be 
needed to do the job. Beeause of this ability, 
he was able to use one man one day a week 
to do some painting, repair equipment, clean 
the shop, ete. It is not always possible to gain 
a day using this plan, but in most plants there 
is probably one employee who could be assigned 
a special task for an hour or so each day. In 
an hour’s time, this man ean paint a motor, 
wash some windows, remove some trash, ete. 
Yes, the plant superintendent can go a long 
way in improving the appearance of his plant, 
if he will just give a little extra thought to 
scheduling and assigning work. 

The seventh point is PROVIDE AN EM- 
PLOYEE TRAINING PROGRAM. Of course, 
this training program could apply to any phase 
of our business, but we are thinking of it here 
primarily from the standpoint of housekeeping 
and sanitation. Give the employees the neces- 
sary information on how to do a job, then show 
them, let them do it, and finally go back and 
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check to see how well the job is done. Make 
them aware of the safety factor. Point out 
how much better the safety record is for a 
well-kept plant than for one that does not 
practice good housekeeping and sanitation. Give 
them the necessary information concerning 
rodents and inseets, so they will consider the 
control of these pests a personal responsibility. 
Finally, let the employees know that their 
future security depends to a great extent on 
how well they accept their responsibility to 
produce a quality product. Training is im- 
portant. When coupled with understanding on 
the part of management, it can be a big factor 
in instilling within each employee a spirit of 
wanting to do a good job. 


The last suggestion is that of PLANT 
LIGHTING. Sometimes we do not provide 


the necessary light that will make the job of 
sanitation much easier and more pleasant, and 
also show us when the job is not being properly 
done. A well-arranged, neat, clean, well-lighted 
dairy plant will make the job more pleasant, the 
plant’s output will increase and this will mean 
more dividends. Therefore, CHECK YOUR 
PLANT’S LIGHTING. 

To summarize, here are the recommendations 
on HOW TO DO THE JOB OF HOUSE- 
KEEPING AND SANITATION IN THE 
PLANT. 


1. Use the information we already have. 
2. Keep informed, read, and talk. 
3. Make a monthly inspection. 
a. Do it yourself, sometimes. 
b. Ask a plant employee to help you. 
ce. Assign a plant employee to correct each 
defect noted. 
4, Provide proper tools to do the job; keep 
them well-maintained. P 
5. Check procedures and methods to be sure 
each job is being done the best way to 
insure a good sanitation job at an eco- 
nomieal cost. 
6. Provide adequate and well-trained super- 
vision. 
a. Give thought to scheduling and assign- 
ments. 
b. Spot that day or hour that can best be 
used for plant improvements. 


7. Provide an employee training program. 
a. Use a four-point plan: 1. Tell them. 
2. Show them. 3. Try them. 4. Cheek 
them. 
b. Emphasize safety, and rodent and in- 
sect control. 
ce. Make them aware that their future de- 
pends on efficient production of a 
quality product in an orderly plant. 
8. Provide proper lighting: 


a. To see what to do. b. To see how to do 
it. ce. To see what we have done. d. To 
see how well we have done. e. To let 
others see. 











OUR ASSOCIATION 


THE 53RD ANNUAL MEETING OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION 


June 16-19, 1958 


H. F. Jupxins, Secretary-Treasurer 


The 53rd Annual Meeting of the American 
Dairy Science Association, held at North Caro- 
lina State College, June 16-19, 1958, was one 
of the most successful ever held and the at- 
tendance exceeded previous meetings. 

The first official event was the annual Past 
Presidents’ dinner, held at 5:30 p.m. June 16. 
Of the 28 Past Presidents, 17 attended the 
dinner. 

The first general meeting was held Monday 
evening, June 16, at which Dr. J. W. Pou, 
Head of the Department of Animal Industry, 
North Carolina State College, presided. 

Dr. C. H. Bostian, Chancellor of North 
Carolina State College, extended a welcome to 
those attending A.D.S.A. and discussed the 
Consolidated University of North Carolina, 
which consists of the Woman’s College in 
Greensboro, the University at Chapel Hill, and 
N.C. State College. 

Agriculture Commissioner L. Y. Ballentine 
extended greetings to the A.D.S.A. membership 
and gave them some information about the 
growth and development of the dairy industry 
in North Carolina. 

Mr. Robert E. Giles, Administrative Assist- 
ant to Governor Hodges, represented his office. 
He brought greetings from the Governor and 
awarded certificates, appointing D. V. Joseph- 
son, K. L. Turk, E. O. Herreid, and H. F. 
Judkins as Ambassadors of Good Will of North 
Carolina. 

Dr. Pou then introduced dairy leaders in the 
state who were present. The meeting was 


turned over to President Josephson, who in-_ 


troduced the officers and directors of the As- 
sociation. The reception followed. 


PRESIDENTIAL ADDRESS 


D. V. JosEPHSON 


Department of Dairy Science, The Pennsyl- 
vania State University, University Park 


Each year the American Dairy Science As- 
sociation seems to make some alterations in the 
manner of conducting its business but, since we 
are an association of scientists and experi- 
menters, this can be considered normal behavior. 
Because this appearance on the part of your 
outgoing President comes as a part of our Busi- 
ness Meeting this year, I would much prefer 


that it be designated as a “Report to the As- 
sociation” rather than a “Presidential Address.” 
Since we can’t change everything at once, these 
remarks will go down in our archives as a 
presidential address although, in fact, they will 
be simply a report to the Association. 

In preparing this report, I consulted with 
many people for suggestions, including my as- 
sociates at Pennsylvania State University. The 
only concrete suggestion I received came from 
my associates, who independently, unequivo- 
cally, and unanimously came forth with the 
recommendation, “Keep it short.” My 
presentation, therefore, will embody this one 
suggestion. Within this limitation, which I 
assume has the approval of the entire member- 
ship gathered here, I wish to give you an in- 
formal account of some activities of your As- 
sociation and impart to you a few personal 
reflections gleaned from the five years I have 
been privileged to serve you as an officer and 
director. 

A very important phase of our Association 
activity is the Annual Meeting, and each year 
our host institution labors hard and long to 
make it a pleasant and rewarding experience 
for the membership. This year there is con- 
vineing evidence that our hosts have left 
nothing undone and that this meeting will go 
down as one of the finest in the long history 
of the Association. So, to Dr. Pou, the faculty 
and staff of the Animal Industry Department, 
and to the administrative officers of the North 
Carolina State College, we extend our heart- 
felt thanks for making this memorable occasion 
possible. 

For a few minutes this morning I would like 
to take a little inventory of our Association and 
attempt to impress upon you that the success or 
failure of our organized activities depends 
largely upon what you, the membership, con- 
tributes toward the program. The American 
Dairy Science Association is far too large 
and complex an organization to be administered 
and operated solely by its elected Board of 
seven Directors and its President, Vice-Presi- 
dent, Seeretary-Treasurer, and Editor. As all 
of you, most of these people have full-time 
jobs in universities or in industry, and ean 
give only part-time attention to Association 
activity and business. Our Association is no 
longer a small “closed corporation” of academic 
people with limited interests in the dairy field. 
It is a rapidly growing, dynamic organiza- 
tion with ever-broadening scopes of responsi- 
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bility in the field of Agricultural Science. To 
meet the challenges of the present and the 
future, I am convineed that all of us are going 
to have to take the business of the American 
Dairv Science Association more sericusly, and 
this is particularly true if our Association is 
to maintain a position of leadership among the 
associations serving the field of Agricultural 
Science. 

Over the years, the leadership of A.D.S.A. 
has developed an effective committee structure 
to deal with its expanding responsibilities and 
the current technical problems confronting the 
dairy industry. Likewise, the three sections of 
the Association have established a somewhat 
parallel organizational structure to meet the 
needs of their particular »reas of interest. Be- 
eause of this organizational structure, most of 
the constructive work is accomplished by the 
members who participate in the committee 
activities. On the whole, our committee system 
has been successful in spite of the fact that 
mueh of the work must be conducted through 
the mail. True, some members are reluctant 
to accept assignments because of pressure of 
other duties. Someone has gone so far as to 
say that when a committee is formed it is, “the 
unwilling who appoint the unfit to do the un- 
necessary.” This, I can assure you is not the 
‘vase in our Association. We have more than 
140 members who are now working diligently 
on standing and special committees at the As- 
sociation level, and many more in the sectional 
programs. The committee system is the life- 
blood of our Association and it must be main- 
tained, nourished, and vitalized at all cost. 

Unfortunately, under such a system some 
very able and willing members are overlooked. 
This is true of our younger members and par- 
ticularly true of our members in industry, 
whose talents are sometimes obscured by the 
element of commercial seereey or reluctance of 
management to permit any participation be- 
yond attendance at annual meetings. While 
most of our members who are employed in 
industry are permitted and even encouraged to 
participate in the activities of their professional 
association, there are far too many capable men 
who find themselves stymied and sometimes em- 
barrassed because their superiors veto their 
requests to assume important responsibilities 
with this Association. It is unfortunate that 
some industrial exeeutives fail to reeognize the 
opportunity and obligation that is inherent in 
such participation and especially with an as- 
sociation dedicated to industrial progress. I 
sincerely hope that in the future we can enlist 
more of our able and willing associates in in- 
dustry to assume their rightful place in our 
Association and share more fully in the honors 
and obligations that go with the status of full 
membership. We wish to congratulate those in- 
dustrial executives who have recognized the 


values of active association-participation and 
who have encouraged their technical and re- 
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search people to accept a full share of asso- 
ciation work. Industry needs this Association 
and this Association needs industry. 

The younger members to whom we previously 
referred present a problem of another sort. 
While modesty is a noble trait, it sometimes 
keeps a potential “star” from exhibiting his 
talents early in his career. We have attempted 
to uneover some of this hidden talent from 
among our younger, as well as our older, mem- 
bers this past year and we have been very well 
rewarded by their performance on committees. 
In this connection, I would like to make a 
couple of suggestions both of which have the 
wholehearted support of our President-elect, 
Dr. Turk. First, any member who has a desire 
to serve his Association through participation 
on a committee should feel perfectly free to 
write the President, preferably early in the 
summer following the Annual Meeting, indi- 
‘ating this interest. While there may or may 
not be an opening on a specific committee, | 
am sure anyone wishing to work will not have 
to wait long before being called upon in one 
sapacity or another. We are confident that 
the Section Chairman, likewise, would welcome 
a word from members relative to their interest 
in section activities. Secondly, we have a sug- 
gestion to administrators, both college and in- 
dustrial, who see able and ambitious talent in 
their midst. If you will take the time to trans- 
mit to the Association President or to a See- 
tion Chairman the name and area of work in 
which you feel a particular individual might 
participate, I am sure you will do much to 
assist these officers and strengthen the long- 
‘ange program of our commitete activities. The 
above suggestions are not ideas I have just 
picked out of the air, but they come as a result 
of some actual experiences of the past. year. 
I am convineed that the work of the Section 
and Association officers would be greatly aided 
if they knew not only who is capable of con- 
tributing to the activities but who is really 
willing to work for the good of the organi- 
zation. 

In the time remaining I would like to talk 
about the work of a few individuals and com- 
mittees. I do this with some reluctance be- 
-ause [ must of necessity omit mention of many 
important committees and individuals who have 
worked hard and accomplished much this past 
year. However, you will hear of their work 
during the course of these meetings and will 
have an opportunity to read their reports in 
the JouRNAL. 

As your President this year, I have had an 
opportunity to get a real close look at the 
workings of this Association. I can assure you 
that they are functioning smoothly and in no 
immediate need of repairs. Financially, we 
are sound, and we have again inereased our 
reserves substantially. Our bills are paid in full 
and we have an optimistic outlook for the 
financial year ahead. Our JouRNAL publication 











OUR ASSOCIATION 


is back on séhedule after a rather perplexing 
experience involving the mechanics of publica- 
tion, a large backlog of papers, and the pub- 
lisher deciding to move into a new plant. Our 
much-needed advertising sales have been ade- 
quate and there is no immediate danger of an 
increase in Association membership dues. Our 
membership is growing and the Executive 
Board is viewing the future optimistically. 
When confronted with such a happy state of 
affairs, one usually looks around for the reason. 
Naturally, it is the result of the tireless efforts 
of many, but from my experience this year I 
would like to take the liberty to single out our 
Secretary-Treasurer, H. F. Judkins, for a 
special word of commendation. {n all of my 
experience, [ have never worked with a more 
devoted, helpful, understanding, capable, and 
underpaid individual. Few days have gone by 
during the past year when I have not received 
at least one communication from Jud regarding 
some important aspect of Association business. 
On one occasion, several days passed without a 
word. I became concerned and called his home. 
Sure enough, he was ill with acute laryngitis, 
but fighting to get up and back to his desk. 
Fellow members, believe me when [ teli you that 
most valuable, tangible asset the Association 
has is its Seeretary-Treasurer. Not onlv is he 
dedicated to every aspect of this Association, 
but where would you ever get another Secre- 
tary-Treasurer who is willing to work for less 
than fifty cents an hour and furnish the As- 
sociation its headquarters office gratis? We are 
extremely fortunate in having among us an 
officer who is willing to forego the pleasures 
of conventional retirement to devote his full 
energy to the cause of the American Dairy Sci- 
ence Association. Jud, we thank you and may 
Providence permit you to convoy many a future 
Association President through his tenure of 
office. 

Last year your Executive Board voted to 
establish a new permanent standing committee 
to be known as the Association Policy Com- 
mittee. This committee, under the able chair- 
manship of Dr. W. V. Price, was charged with 
the responsibility of studying long-range policy 
matters as well as specific policy questions re- 
ferred to it by the Executive Board. This com- 
mittee has done a magnificent job and has come 
forth with many well-considered recommenda- 
tions to the Association, some of which you will 
have an opportunity to hear about at this An- 
nual Meeting. This committee will never attract 
the attention nor get the credit to which it is 
entitled. Its reports go directly to the Execu- 
tive Board and only those matters which aec- 
tually require the consideration of the member- 
ship will come into view. I can assure you, 
however, that this committee is very active and 
that it is performing its duties in a manner 
far beyond the most optimistic hopes of the 
Board which created it. This group of men, 
working in virtual obscurity, may very well 
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play a prominent role in the future of this As- 
sociation, 

For many years the Association has, from 
time to time, undertaken special committee 
studies of problems relating to public health. 
In recent years more and more questions re- 
lating to this field have developed, but we 
have not made any concerted, full-scale effort 
in their solution. It has become obvious that 
this Association has a specifie responsibility in 
this area, so last year your Executive Board 
created a Publie Health Committee. This com- 
mittee of twelve members is now fully organized 
into six task groups under the able chairman- 
ship of Dr. Luther Black. In spite of the fact 
that the organization of this committee was not 
completed until January, several task group 
reports have been received and the committee 
has sponsored the fine joint symposium on 
“Uses and Control of Pesticides and Antibi- 
oties in Milk Production and Manufacturing,” 
which is a part of the program of this annual 
meeting. The committee, with its plan to in- 
vestigate such questions as radiation, chemical 
additives, pesticides, and antibiotics in milk, 
and other problems directly relating to public 
health, will doubtless find its place among the 
more important committees of the Association 
and remain very active into the indefinite 
future. 

Another unheralded committee which always 
comes in for more than its share of the prob- 
lems of the Association is the Journal Manage- 
ment Committee. Since 85% of our operating 
costs are accounted for in the publication and 
editing of the JouRNAL, this committee must as- 
sume a very vital role. Dr. W. M. Roberts, of 
our host institution, kindly consented to con- 
tinue as chairman of this committee for a 
second year and is certainly deserving of special 
thanks for the excellent manner in which he 
and his committee have handled the JourRNAL 
publication problems in spite of the many ob- 
stacles that stood in their way. Our Editor, too, 
must not be overlooked. The deluge of papers, 
the publication delays, and the ever-expanding 
scope of the JouRNAL have made the work of 
Dr. E. O. Herreid very trying at times. He has 
worked quietly and diligently with the Garrard 
Press, the Editorial Board, the Journal Man- 
agement Committee, and the officers of this 
Association, and I am happy to say that the 
future now looks promising for regular and un- 
interrupted publication of our fine JouRNAL. 

Any association must constantly be conscious 
of membership and to get new members some- 
one must find them. Important and attractive 
as we may think our Association is, the vast 
majority of potential new members must be 
sold on its value and no one ean do this better 
than a well-organized, nation-wide committee. 
This year’s committee, under the chairmanship 
of Dr. J. B. Frye, Jr., undertook an ambitious 
goal of 2,400 members, an increase of 200 over 
last year. It took a lot of doing, but they ae- 
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complished their goal and as a reward a large 
part of the committee and its chairman are 
being asked to continue for one more year. 

The final committee I will mention is the 
Education Committee. This committee was 
created in 1955 for the purpose of investigating 
the possibility of establishing a new association 
section on Dairy Edueation, and to set up edu- 
cational symposiums for the Annual Meeting. 
A survey undertaken by this committee led to 
the conelusion that for the time being a new 
section was not advisable. They have, however, 
sponsored outstanding symposiums each year 
and are rapidly expanding their scope of inter- 
tst. On their agenda for study are the problems 
of recruitment and the problems of under- 
graduate education. Certainly, those of us con- 
nected with university undergraduate and grad- 
uate programs are aware of the alarming situa- 
tion that confronts us in attracting both the 
quantity and quality of students that will be 
needed to assume the leadership in an industry 
which is, growing in complexity each day. Un- 
less this Association, cooperating with our in- 
dustrial leaders, can come up with some solu- 
tions to these problems, we may be confronted 
with a desperate situation in the years ahead. 
These problems have many facets and I am 
hopeful that our Education Committee will be 
able to find some workable answers to the 
questions now confronting us. Unfortunately, 
Dr. W. L. Slatter, the Chairman of this com- 
mittee, has resigned to accept an overseas as- 
signment for two years. I sincerely hope that 
from among our experienced membership we 
an find a chairman who will continue the fine 
work inaugurated by Dr. Slatter and his com- 
mittee. 

Closely allied to our education program there 
is one area of activity which many of us too 
often overlook. This concerns our Dairy Sci- 
ence clubs and student affiliate members. This 
Association will err badly if it fails to eneour- 
age and expand its support of these activities, 
which were designed to instill interest on the 
part of students in the field of dairy science. 
Certainly, the leaders of the future will come 
from among the undergraduate and graduate 
students enrolled in our colleges and universi- 
ties today. What an opportunity we have to 
introduce them to our Association, our Journal, 
our Annual Meeting, and the many professional 
advantages that continued active membership 
‘an afford after graduation! Our Student Af- 
filiate and Membership Committees are doing 
a fine job, but they need more tangible support 
from us, the rank-and-file members. A special 


effort should be made by all of us to encourage 
attendance and participation of our graduate 
and undergraduate students at annual and see- 
tional meetings of the Association. By the same 
token that our meetings are stimulating and in- 
spirational to the regulars of the membership. 
they can have clearly beneficial effects on those 





DAIRY SCIENCE 


who are up-and-coming and wiil constitute the 
strength of our Association and industry in the 
future. 

Fellow-members, my report is finished, but 
before I conelude I would like to thank you 
for the privilege that you have afforded me as 
your President this past year. Some things I 
had hoped to accomplish were not attained but 
one year I find is a rapidly fleeting period and 
they will have to await the consideration of our 
future President and Executive Board. I trust, 
however, that as I go to pasture with my illus- 
trious predecessors, the Past Presidents, you 
will see fit to permit me to join with you in 
continuing to serve our great Association in the 
interesting and challenging years that lie ahead. 


AWARDS PROGRAM 


The Awards Program was held on the evening 
of June 18. As a prelude to this distinguished 
program, Mrs. Betty Vaiden Williams of Ra- 
leigh, N. C., entertained the audience with some 
talented renditions of North Carolina folk songs. 
Dr. W. M. Roberts presided over the enter- 
tainment program. Descriptions of the citations 
and presentations of awards follow: 


Citation by Dr. J. T. Reid for the Recipient 
of The American Dairy Science As- 
sociation Teaching Award in 
Dairy Production for 1958 


The American Dairy Science Teaching Award 
is awarded alternately to a dairy manufacturing 
and a dairy production teacher of outstanding 
ability. The respective donors of these awards 
are the Milk Industry Foundation and the 
National Dairy Products Corporation. Selee- 
tion this year was made from teachers in the 
field of dairy production. 

The chosen recipient of the Teaching Award 
for 1958 possesses the attributes that charaec- 
terize a truly great teacher: mastery of his 
subject, the facility of transmitting to others 
the knowledge of his field in an interesting and 
lasting way, and the ability to arouse and in- 
spire intellectual curiosity. His knowledge of 
dairy husbandry is broad and extensive, com- 
bining the practical information of dairying 


with a wealth of fundamental and technical 
facts concerning nutrition and the feeding, 


breeding, and management of dairy cattle. This 
is exemplified by the wide acceptance and use 
ot his college test, “Dairy Cattle Feeding and 
Management,” and his numerous scientific 
papers and popular bulletins. Although the 
nominee is best known for his thorough, well- 
organized, and stimulative teaching of feeding 
and management of dairy cattle to undergradu- 
ates, he has demonstrated a high degree of skill 
in teaching on all levels, ranging from short 
popular courses to graduate seminars. 
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H. O. Henderson 


_ 


Ss 


Developing the desire to seek knowledge 
without doubt, the main basis and goal of all 
education. The central theme of the testi- 
monies of his former students, many of them 
now college teachers themselves, was that in 
addition to his masterful presentation of ma- 
terial, quoting from one of these, “he, as a 
teacher, instills in his students the desire to 
learn.” 

The recipient’s activities as a student coun- 
selor can be summarized best by the fact that 
his students speak of him as “our father away 
from home.” 

The man who so richly deserves this honor 
was born in Elders Ridge, Pennsylvania. He 
was graduated from Pennsylvania State College 
with the B.S. degree in 1915 and the M.S. 
degree in 1916. In 1928, he earned the Ph.D. 
degree from the University of Minnesota, under 
the direction of the late C. H. Eckles. Shortly 
after graduation from Pennsylvania State Col- 
lege, he joined the faculty of West Virginia 
University, where he is now Professor of Dairy 
Husbandry and where, for many years, he was 
head of the Dairy Husbandry Department. 

Will Dr. H. O. Henderson please come for- 
ward? 





Mr. P. P. Miller of the National Dairy Products 
Corp. presenting The American Dairy Science As- 
sociation Teaching award to Dr. H. O. Henderson, 
with Dr. J. T. Reid who read the citation. 


President Josephson, on behalf of the Teach- 
ing Award Committee, it is my pleasure to 
present to you Dr. H. O. Henderson of West 
Virginia University who, for his lifetime of un- 
excelled teaching, has been selected to receive 
the Teaching Award for 1958. 
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Citation by Professor F. J. Arnold for the 
Recipient of the DeLaval Extension 
Dairyman Award for 1958 


The man selected to receive the 1958 DeLaval 
Extension Dairyman award was born 64 yr. 
ago on an Idaho mountain ranch. He attended 
grade school in Paris, Idaho, and was gradu- 
ated from Fielding Academy in 1914. 


Before entering college, this man _ served 
eighteen months in the armed forces during 


World War I, was a Mormon missionary for 
two years and, in cooperation with his brother, 
operated a ranch for several years. He received 
a Bachelor of Science degree with Phi Kappa 
Phi honors from the Utah State Agricultural 
college in 1925 and a Master of Science degree 
from the University of Minnesota in 1930. 





L. H. Rich 


His career as an Extension Dairyman really 
began in 1936. Prior to this, however, in the 
capacity of county agent, he distinguished him- 
self as a dairy leader. Under his guidance the 
county he served won an award for the most 
complete dairy program in the 11 western 
states. As Extension Dairyman he has de- 
veloped outstanding programs in feeding, pas- 
ture management, youth work, disease control, 
building improvement, and dairy promotion. 

His most noteworthy achievement, however, 
has come in the area of Central Processing of 
Dairy Herd Improvement Association records. 
He and his associates pioneered in developing 
a system whereby the routine caleulation of 
DHIA records could be transferred from the 
farm where it had to be done manually, to a 
central office where the work could done with 
International Business Machines. 

For outstanding work, particularly the de- 
velopment of the IBM system of processing 
DHIA records, this man received the coveted 
United States Department of Agriculture Su- 
perior Service Award in 1956. 
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He has been active in the American Dairy 
Science Association many years. He was elected 
to the Board of Direetors in 1952 and in 1956 
served as Chairman of the Membership Com- 


mittee. 





Mr. W. A. McGill of the DeLaval Co. presenting 
the DeLaval Extension Dairyman Award to Prof. 
L. H. Rich, with Prof. F. J. Arnold who read the 
citation. 


On behalf of the DeLaval Extension Award 
Committee of the American Dairy Science As- 
sociation, I am honored to present Lyman 
Holmes Rich, Professor of Dairy Husbandry 
at Utah State University, and Extension Dairy- 
man in Utah, to receive the DeLaval Extension 
Dairyman Award. 


Citation by Dr. J. C. Shaw for the 
Recipient of the American Feed 
Manufacturers Award for 1958 


The individual chosen for the 1958 American 
Feed Manufacturers Association Award has 
been extremely productive in his researches in 
the field of dairy cattle nutrition. During the 
three-year period upon which this award was 
based, the recipient has been especially active 
in the field of calf nutrition and pasture utiliza- 
tion. He has made important contributions to 
our knowledge of the utilization of nonprotein 
nitrogen by cows and young calves, the value 
of various antibiotics for calves, and the value 
of certain feeds and feed substances in calf 
starters. His contributions in the pasture utili- 
zation field include studies on grazing programs, 
supplemental value of hay for cows on pasture, 
fertilization of pastures, and the comparative 
feeding value of various kinds of pasture 
grasses; the latter included the comparative 
values of four kinds of pasture grasses, when 
measured on the basis of TDN production, per- 
milk production, gain or loss in 


sistency of 
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body weight, dry matter intake, and digestibility 
of forage. 





C. A. Lassiter 


The 1958 recipient is a Kentuckian by birth. 
He earned the B.S. and M.S. degrees from the 
University of Kentucky in 1949 and 1950 and 
the Ph.D. degree from Michigan State Univer- 
sity in 1952. He served as Assistant Professor 
of Animal Husbandry at the University of 


Kentucky from 1952 to 1956 and Associate Pro- 
fessor of Dairy Husbandry at Michigan State 
University since 1956. 





x the American Feed 
Manufacturers Award to Dr. C. A. Lassiter, with 
Dr. J. C. Shaw who read the citation. 


On behalf of the selection committee, it is my 
pleasure to ask Dr. Charles A. Lassiter to come 
forward to receive the American Feed Mannu- 
facturers Award for 1958. 


Citation by Dr. L. A. Moore for the 
Recipient of A.D.S.A. Honorary 
Membership Award for 1958 
The Honor Award for 1958 from the Ameri- 
can Dairy Science Association goes to a mem- 
ber with outstanding service to the Association 
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and to the dairy industry. He has faithfully 
served the dairy industry for some 43 years. 
He was born in Curtiss, Wisconsin, and spent 
his boyhood on a farm. He received his early 
education in Wisconsin and Minnesota, and 
subsequently attended the University of Minne- 
sota, where he was granted the B.S. degree in 
1915. The following year he received the M.S. 
degree in Agricultural Chemistry from the Uni- 
versity of Minnesota. He was awarded the 
Ph.D. degree by the University of Illinois in 
1929. His technical engagements prior to enter- 
ing the Graduate School of Illinois included 
an Instruetorship at the University of Wiscon- 
sin, Control of Quality of Butter in the Navy, 
a year as a Creamery Extension Specialist at 
North Dakota College, and two years as a 
Superintendent of a Cooperative Creamery at 
Fargo, North Dakota. 





A. C. Dahlberg 


In 1921, he became Chief in Research at the 
New York Agricultural Experiment Station 
at Geneva, New York. At Geneva, he de- 
veloped one of the outstanding Jersey herds in 
the country. In 1943, he was called to Cornell 
as Professor of Dairy Industry. 

His restless energy kept him involved in 
many interests at Cornell. He served as a 
director, president, and secretary of New York 
State Jersey Cattle Club from 1923 to 1948. 
He was Editor of the JourNaL or Datry 
SciENCE from 1928 to 1938, and of Abstracts 
on Ice Cream Manufacture and Processing of 
Milk from 1925 to 1935. He was an official 
delegate of the United States Government to 
the World’s Dairy Congress in Berlin, Germany, 
in 1937, and conducted a special study of dairy- 
ing in Central America for the United States 
Government in 1943. 

In 1949-1953, he served as a director of a 
nation-wide study of sanitary milk regulations 
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and milk quality for the National Research 
Council. Sinee 1953, he has been serving as 
an adviser to the board of directors, Dairy 
Products Improvement Institute Ine., United 
States Public Health Service, and many other 
public service organizations too numerous to 
quote. 

He is past-president of the American Dairy 
Science Association, Rotary Club at Geneva, 
and New York State Dairymen’s Association. 
He is a member of A.A.A.S., American Dairy 
Science Association, Sigma Xi, and Gamma 
Sigma Delta. 

In 1944, he was the recipient of the Borden 
Award for distinguished research in Dairy 


Manufacture, and of a Testimonial Award by 
the New York State Jersey Cattle Club. He 
is the author and coauthor of 170 scientifie re- 
cheese, ice 


search articles dealing with milk, 
cream, butter, and dairy cattle. 





Dr. D. V. Josephson presenting the A.D.S.A. Hon- 
orary Membership to Dr. A. C. Dahlberg, with 
Dr. L. A. Moore who read the citation. 


In 1918, he married Lenora Damuth of Fort 
Atkinson, Wisconsin, and the happy couple in 
their private life found relaxation in many 
constructive activities. The recipient is a fine 
father and grandfather who took a great pride 
in building for his family a very fine home. 
The respect and admiration shown for his work 
are very impressive, and his many friends 
are happy to express to him their apprecia- 
tion of his leadership and contributions to 
Dairy Science and the Public Welfare. It gives 
me pleasure to present this award to Dr. Arthur 
Chester Dahlberg. 


Citation by Dr. F. E. Nelson for the 
Recipient of the Borden Award in 
Dairy Manufacturing for 1958 


On of the rules under which the American 
Dairy Science Association Committee on the 
Borden Award for Research in Dairy Manu- 
facturing functioned 20 years ago was that 
the awardee should not be more than 40 years 
old. This rule has not governed awards since 
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1940. However, the man to whom the award is 
to be presented this year would qualify if that 
age rule were still in effect. 

The award to be made this evening will not 
be the first Borden Award for the recipient; 
he received the Borden Scholastic Award as 
an undergraduate at Purdue University some 
years ago. This was shortly after he had re- 
sumed his studies, following two years in the 
Army. During that Army tour of duty he 
was seriously wounded in action in Germany. 
After receiving his bachelor’s degree at Purdue, 
he went on to earn the degrees of Master of 
Science and Doctor of Philosophy at the Uni- 
versity of Wisconsin. 





W. J. Harper 


The research upon which the choice for the 
award is based has covered a very wide range 
of problems in the dairy industry. One person 
said of the awardee, “He is fascinated by new 
techniques and is not content until he can make 
application of these methods in his research 
on dairy products.” His area of greatest inter- 
est has been in fat and protein degradations 
in milk products, particularly in cheese. The 
determination of the usefulness in Italian 
cheeses of lipases from various sources has been 
one of the practical applications of the funda- 
mental studies. Significant contributions to the 
characterizations of the milk lipase system have 
been made. The role of protein degradation 
products in cheese flavors also has received 
considerable attention from him. 

The awardee has been an active participant 
in studies on the biochemical activities of lactic 
acid bacteria and of the propionic acid bac- 
teria. He has been interested in methods for 
the better cleaning of dairy equipment and has 
adapted radioiosotope techniques to the evalua- 
tion of cleaning procedures. His numerous 
publications give an indication of the consider- 
able extent to which he has worked with fel- 


low staff members and graduate students in 
carrying out the research program of his Uni- 
versity. 

The committee is proud to present Dr. W. 
James Harper of the Dairy Technology De- 
partment of The Ohio State University as the 
1958 recipient of the Borden Award in Dairy 
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Prof. J. H. Erb of the Borden Company, present- 
ing the Borden Award in Dairy Manufacturing to 
Dr. W. J. Harper, with Dr. F. I. Nelson who read 
the citation. 


Manutacturing of the American Dairy Science 
Association. 


Citation by Dr. G. W. Salisbury for the 
Recipient of the Borden Award in 
Dairy Production for 1958 


The recipient of the 1958 Borden Award in 
Dairy Production has been engaged in research 
and teaching in the general field of animal sei- 
ence for 36 years. During that period he has 
established himself as the acknowledged leader 
in the application of the modern concepts of 
genetics and mathematical statistics to the 
problems of selection within animal populations 
and the improvement of farm livestock. 

He was born on a farm near Shambaugh, 
Iowa, in 1896. He received the B.S. degree in 
Agriculture from the Kansas State College in 
1516 and the M.S. degree from the same institu- 
tion two years later. He went to the University 
of Wisconsin, where he was assistant to the 
late Professor Leon J. Cole. He received the 
Doctor of Philosophy degree in 1922 from the 
University of Wisconsin. He served as Animal 
Husbandman of the Texas Agricultural Ex- 
periment Station at the Agricultural and Me- 
chanical College of Texas from 1921 to 1930, 
when he accepted his present position as Pro- 
fessor of Animal Breeding at the Iowa State 
College. 

Over the years, Professor Jay L. Lush, the 
1958 recipient of the Borden Award in Dairy 
Production, has served in many advisory posi- 
tions both at home and abroad in his chosen 
field of the statistical genetics of populations. 
Bis influence is felt everywhere that men have 
an interest in the improvement of their live- 
stock for the benefit of man. He has been an 
interpreter for others of the contributions of 
Sewall Wright, and in his own quiet fashion 
has set the same high standards of excellence 
for his own students and for others in his field. 
In 1934, he was a National Research Couneil 
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J. L. Lush 


fellow in Denmark; the following year he was 
with the Bureau of Animal Industry of the 
USDA. In 1941, he lectured in Brazil, in 1954 
in India, and in 1957 he was made Distinguished 
Professor in Agriculture at Iowa State College 
and was awarded an honorary doctorate at the 
Royal Agricultural College of Sweden and at 
the University of Giessen. 

While the research for which Dr. Lush is 
known extends back many years, his selection 
to receive the 1958 Borden Award is_ based 
on a total of 30 papers published since 1948. 
These papers include those dealing with the 
heritability of a number of characters ineclud- 
ing milk production and fat test in dairy cattle, 
the accuracy of body measurements and type 
classification, the effect of inbreeding on pro- 
ducing ability, the construction of selection 
indices for cows, the use of parts of records 
in prediction of producing ability, the in- 
heritance of “cancer eye,’ mastitis, and body 
measurements, and the proving of sires and of 
dams in dairy cattle. In addition, he has 


during this period written a number of reviews 
which have shown us the progress of the past 
and set the targets for the future. 





Prof. J. H. Erb of the Borden Co. presenting the 
Borden Award in Dairy Production to Dr. J. L. 
Lush, with Dr. G. W. Salisbury who read the 
citation. 


It is my great personal honor on behalf of the 
Dairy Production Borden Award Committee 
to ask Professor Jay L. Lush to step forward 
to receive the Borden Award in Dairy Produc- 
tion for 1958. 
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INSTALLATION OF OFFICERS 


President D. V. Josephson installed the fol- 
lowing officers: Dr. N. P. Ralston and Pro- 
fessor EK. C. Scheidenhelm, directors; Dr. A. C. 
Fay, Vice-President; Dr. K. L. Turk, President. 





President K. L. Turk, Past-President D. V. Joseph- 
son, and Secretary-Treasurer H. F. Judkins. 


GENERAL SESSION ON ASSO- 
CIATION BUSINESS 


June 18, 1958 


The meeting was called to order by President 
Josephson. Some time before the annual meet- 
ing, Vice-President K. L. Turk obtained the 
various Association committee reports from the 
different chairmen. On arriving in Raleigh, 
he distributed these reports to three subeommit- 
tees of the Executive Board. These subecom- 
mittees met on June 14. They made individual 
recommendations concerning these reports to 
the Executive Board. This board met on June 
15 and 16 and for a short session on the 17th. 
Vice-President Turk presented to the Associa- 
tion the Executive Board action on these re- 
ports. H. F. Judkins, Secretary-Treasurer, 
presented the various actions of the Board of 
Directors. The reports by Turk and Judkins 
were approved by the Association. Detailed 
actions of the Board of Directors follow: 


(1) Minutes of 1957 Board Meetings. It was 
voted that the reading of the minutes of the 
1957 meeting presented by the Secretary be 
dispensed with. 


(2) Seecretary’s interim actions, 
1957-58. 

(a) A new affiliate branch was established 
at Oregon State College. At Ohio State a 
Dairy Technology Chapter was established. The 
total number of affiliate chapters is now forty. 


report on 


(b) Changes in the procedural manual have 
been made and, when the membership commit- 
tee procedures are added, the manual will be 
quite complete. 

(ec) The following were elected to Life Mem- 
bership during the past year: Dr. Harry B. 
Alger, Michigan, formerly with National Dairy 
Products Corporation; W. F. Jones, Toronto, 
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Canada, formerly with the Borden Company; 
Professor J. P. LaMaster, South Carolina, 
formerly Head of Department, Clemson Agri- 
cultural College; Louis W. Morley, Michigan, 
formerly with the Michigan Milk Producers As- 
sociation; Professor J. A. Newlander, Vermont, 
formerly Dairy Department, University of Ver- 
mont. The Board voted to grant Life Member- 
ship to Professor G. H. Wilster, Oregon, who is 
retiring from the Dairy Department at Oregon 
State College. 

(d) Our relations with the International Co- 
operation Administration are working well. 
Invitations to prospective members have been 
sent to 48 names from foreign countries sup- 
plied by I.C.A. and seven members have been 
received, all for a three-year period, except 
one, for one year. 

(e) Our arrangements with Garrard Press 
for printing the Journal, handling subserip- 
tions, reprints, and the billing of advertising 
are working out very satisfactorily. 

(f{) New officers for 1958-59 have been 
elected as follows: Dr. A. C. Fay, Florida— 
Vice-President; E. C. Scheidenhelm, Kentucky, 
and N. P. Ralston, Michigan, as directors. 

(g) The Secretary read some letters from 
widows of members who had died during the 
past year and from some of our charter and 
life members unable to be present with us. 

(3) Scientific Article Abstracts. The Seere- 
tary reported that he had been furnishing ab- 
stracts of scientific articles having rather 
definite practical application to a mailing list 


of 103, consisting of trade journals and 
national and state trade associations. Some 
have evinced more interest than others and 


there has been a definite request on the part 
of several that the service be continued. This 
continued service was authorized by the Board, 
with the suggestion that the abstract carry a 
statement to the effect that at reasonable cost, 
reprints of any of the articles abstracted could 
be obtained. It was also suggested that the 
JOURNAL carry a notice each month ealling at- 
tention to the fact that reprints are available. 

(4) Relationship with Dairy Technology So- 
cieties. The Secretary reported that there are 
about 40 Dairy Technology Societies and felt 
that there was opportunity to develop a little 
closer A.D.S.A. relationship with them than 
has been true in the past. It was decided that 
the Seeretary should endeavor to get a list of 
the officers of these societies for printing in an 
early fall issue of the JouRNAL oF Datry Sct- 
ENCE, and send each of the societies at least one 
reprint of this list. It is felt that the societies 
could furnish some news items for the JouRNAL 
and that some of the papers presented at their 
meetings might be used in Our Industry Today 
section. Further request will be made to have 
the secretaries of the societies place the Editor 
of the JouRNAL on their mailing lists and 
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furnish him with copies of their programs and 
some of the more important papers presented 
at their meetings. 


(5) Acceptance of Awards Offers. The See- 
retary announced that letters have been re- 
ceived from the donors of all our awards, offer- 
ing the usual awards for 1958-59. The Board 
accepted these offers with thanks and instructed 
the Secretary to convey their thanks to the 
donors. 


(6) Use of Reserve Funds. It was suggested 
that it should be the objective of the Seere- 
tary-Treasurer to develop a reserve equal to 
50% of the annual operating expenses of the 
Association and to investigate the possibility of 
short-term investments. The Board agreed with 
the principle that a reasonable part of any ae- 
cumulated annual reserve could well be spent 
in defraying expenses in carrying out meetings 
of some of the more important committees and 
other possible undertakings that may be later 
decided upon. 

(7) Codifying of Board Meeting Minutes. 
The board voted to request that the Historian, 
who is well-equipped both as to knowledge of 
the Association as well as the records of the 
Board of Directors of A.D.S.A.; that due to the 
urgency of this code, we look forward to re- 
ceiving such minutes by the next meeting of 
the board in 1959. 


(8) Award Rules Suggestions. The Board 
voted, with regard to Item 5 of the handbook, 
that if, in the opinion of the Committee Chair- 
man, worthy candidates have not been nomi- 
nated, he may nominate such individuals and 
solicit the supporting dossier on behalf of these 
nominees. The Board voted that with the ex- 
ception of the Chairman, the names of the 
Awards Committee not be divulged. 

(9) Future Meeting Dates. Meetings have 
been confirmed as follows: 1959—University 
of Illinois. This meeting will be held June 15, 
16, and 17 with registration on Sunday, June 
14, the subcommittees of the Board to meet 
June 12, and the Board to meet June 13 and 
14. It was suggested by the Board that the 
University of Illinois be consulted concerning 
the possibility of the Board meetings being held 
at Allerton Park. 1960—Utah State Agricul- 
tural College; 1961—University of Wisconsin; 
1962—University of Maryland; 1963—Purdue 
University; 1964—University of Georgia, and 
1965—University of Kentucky. It was voted 
that in the future the Board accept confirmed 
invitations five years in advance. Each year, 
the Board will consider new invitations that 
may be received during the year and _ place 
these on a tentative list. Each year the See- 
retary will reconfirm the fifth-year invitation in 
advanee. 


(10) Deadline Date for Affiliates to Receive 
Issues of the 


Twelve Journal. The Board 
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voted that the present date of November 15 be 
moved up to December 15. 


(11) Late Dues Payments. The Secretary 
stated that much extra work was involved 
because so many members failed to pay their 
dues prior to January 1. He suggested that a 
statement explaining this situation be mailed 
with the dues notices this fall. The Board ap- 
proved of this plan. 


(12) Disposal of June, 1956, Issue. The See- 
retary stated that about 500 copies of the 
June, 1956, issue were still on inventory. The 
Board voted that the Secretary endeavor to 
dispose of these copies by sending a sample 
copy of this issue to the secretary of each Dairy 
Technology Society with the suggestion that 
they encourage their members to order same. 
Also, the Secretary is to write to dairy depart- 
ment heads suggesting that they inform gradu- 
ate students that copies would be available to 
them at $2 per copy. 

(13) Publicity Committee. The Board voted 
that a committee composed of the Secretary- 
Treasurer, Editor, and Dr. Harry Herman 
study the matter of publicity and report back 
to the Board in 1959 regarding their experi- 


ences and their recommendations for future 
publicity procedures. 
(14) Selection of Secretary. The Board 


voted to re-elect the Secretary-Treasurer, Pro- 
fessor H. F. Judkins, for another year in that 
office, with the highest commendation for his 
services for the past year. 

(15) Selection of Editor. The Board voted 
to re-elect the Editor for the coming year, to 
be complimented and commended for the fine 
job done during the past year. 

(16) Adoption of Budget. The Board voted 
that the budget of $85,990 be accepted as pre- 
sented. 


(17) Acknowledgment of Services of Re- 
tiring Directors. WHEREAS Carl Huffman, 
Walter Rupel, and Everett Fouts are complet- 
ing their three-year terms of office on the 
Board and, 

WHEREAS they have served their association 
well, 

THEREFORE, BE IT RESOLVED that 
the remaining members of this Board extend 
their thanks to these three colleagues and our 
regrets that they will no longer be meeting 
with us. 


(18) Committee Reports. The Board of 
Officers approved the following reports: 


(A) Association Policy Committee. 


(a) To accept the Paul Lewis Laboratories 
award to recognize and encourage research per- 
taining to cheese. 

(b) The report on requirements for Honor- 
ary Membership with certain modifications, so 
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that Article III, Sections 1, a, b, ¢, and d shall 
carry the title “Award of Honor” in place of 
“Honorary Membership”; so that the candidate 
must be a member for at least 25 years instead 
of 10; so that the statement “who has partici- 
pated in the activities of the Association” be 
changed to read “who has made distinguished 
contribution to the Association.” 

(c) The report on requirements for Life 
Membership with certain modifications, so that 
Section 2 of Article III of the By-Laws shall 
read as follows: “Upon application by or on 
behalf of the individual concerned, the A.D.S.A. 
through action ef the Executive Board may 
grant the title of Life Member to (7) active 
members who retire after having belonged to 
the association for 25 years or more; and 
(2) to any active member who has paid mem- 
bership dues as an affiliate and/or regular mem- 
ber for 40 years. 

The Executive Board shall confer the title of 
Life Member when notified of the member’s 
eligibility, and, in token of its action, shall 
authorize the preparation of an official certifi- 
cate to extend its greetings and to show that 
the Life Member is entitled for life to all the 
rights and privileges of active members, with- 
out paying annual dues. 

Retirement is understood to mean the with- 
drawal from full-time employment in dairy 
science or the dairy industry. 

In accordance with Article VI, Section 2, 
of the Constitution, it was voted that the Seere- 
tary prepare ballots to convey these two amend- 
ments to the membership for vote. 

(d) The report on Membership classification 
to the effect that the present membership plan 
is probably the best for the Association and 
that it should be continued. 

(e) The report on procedure for nominating 
officers which more clearly defines the duties 
of the Nominating committee. The Secretary is 
to sumit a ballot with the dues notices for 
1959 covering the necessary change in Article 
II, Section 2, of the By-Laws. The Board voted 
that the incoming President will notify the 
Chairman of the Nominating Committee that 
these new procedures be followed during the 
coming year. They are as follows: 

Each year the members of this Association 
elect a Vice-President and two Directors. The 
Nominating Committee selects two candidates 
for each office to give proper representation to 
all fields of interest, according to the provisions 
of Article II, Section 3, of the By-Laws. 

Members of the Nominating Committee, 
realizing the importance of their decisions, 
have expressed a need for more information on 
proper qualifications of candidates for these 
offices. The Policy Committee of the Associa- 
tion has studied this problem and has sub- 


mitted certain suggestions to the Executive 
Board. These suggestions, modified and ap- 


proved by the Board, are published here by the 
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Executive Board, so that every member so de- 
siring may know how he ean assist in this im- 
portant selection of candidates. 

The Policy Committee believes that members 
who have served on committees of the Associa- 
tion, or as officers and committee workers in 
sections and divisions, have shown more than 
ordinary interest in Association work. Because 
of their services to the Association, they are 
usually well-known. They have had an oppor- 
tunity to demonstrate to fellow members their 
ability and leadership and their willingness to 
give their time to work of the Association. 
These experienced workers should be especially 
well-qualified to become candidates for nomi- 
nation to Association offices of greater respon- 
sibility. 

Article II, Section 2, of the By-Laws indi- 
sates how the members of the Nominating Com- 
mittee should be chosen. In selecting them it 
would seem wise, if possible, to appoint men 
who may have held offices in sections and di- 
visions .because of the probability of their 
broader acquaintance among fellow members. 
But, having served a term on this committee, 
members should be excused from appointment, 
at least for a few years, in order that they may 
not be excluded automatically from the list of 
eligible candidates. 

In choosing each candidate for Vice-Presi- 
dent, certain desirable qualifications, in addition 
to personal ability, might be considered, such 
as: service as Director; experience on the 
Journal Management Committee or the Edi- 
torial Board; work on Association committees, 
particularly those concerned with administra- 
tive and financial problems; a record of activi- 
ties as officer and committee worker in section 
or division; administrative experience outside 
of the Association; and, finally, a willingness 
to devote to the Association the considerable 
time and energy required by the responsibilities 
of the Vice-President’s and, later, the Presi- 
dent’s office. 

Candidates for Directors might well be 
chosen after having had somewhat similar ex- 
periences which should have given them an 
insight into some of the financial, administra- 
tive, and organizational problems of the As- 
sociation. 

Procedure for nominations 

1. Each year the October JouRNAL oF Datry 
ScIENCE shall carry a notice from the Chair- 
man of the Nominating Committee, inviting 
members to suggest names of suitable persons 
for the offices of Vice-President and Directors. 
The notice shall indicate from what broad fields 
of interest the candidates are to be chosen, ac- 
cording to the instructions of the By-Laws. 

2. These suggestions, as well as those from 
all members of the Committee, should reach 
the Chairman by January 1. The Chairman 
may solicit other suggestions if he desires to 
do so. ’ 
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3. Having received these suggestions, the 
Chairman will then ask each nominator to 
secure, confidentially if possible, biographical 
data concerning his chosen nominee, and to 
send to the Chairman five duplicate copies of 
these data on forms provided by the Chairman 
for that purpose. 

4. The Chairman shall then prepare a list of 
vandidates for each office and send copies of 
these lists, along with the biographical data of 
the candidates, to each Committee member. The 
Committee member will place the names for 
each office in the order of his choice and return 
the lists to the Chairman. Suecessful candi- 
dates to be chosen must receive the approval 
of the majority of the Committee. Revised 
lists of candidates shall be resubmitted, if neces- 
sary, by the Chairman to the Committee until 
approval of the majority has been obtained. 
The Chairman will then ask the first nominee 
on the list approved by the Committee for 
each office to accept the nomination. If he 
refuses, the Chairman will extend the invitation 
to the next ranking nominee on the Committee’s 
list for that office, and so on, until a candidate 
is chosen. 

5. The Chairman of the Committee shall 
send the names of the men eventually nomi- 
nated for each office, together with their photo- 
graphs and biographical sketches, to the Editor 
for publication in the April JourNAL or Datry 
Science. The Chairman shall also send a dupli- 
sate copy of names ot nominees to the See- 
retary. 

6. Ballots will be mailed to members by the 
Secretary, the votes will be tallied, and the 
results announced according to the provisions 
of Article II of the By-Laws. 


Notice of the Proposed Amendment to the 
By-Laws. These recommendations suggest that 
the names of possible candidates should reach 
the Chairman of the Nominating Committee by 
January 1. 

The last sentence of Article II, Section 2, of 
the By-Laws states: “Such suggestions should 
be in the hands of the Committee not later 
than April 1.” 

The Executive Board recommends that the 
sentence should be changed to read: “Such 
suggestions should be in the hands of the Com- 
mittee not later than January 1.” 

This amendment will be submitted to the 
members for their vote at the annual business 
meeting of the Association at Raleigh, N. C., 
in June, 1958. 

(f) That we officially change our host in- 
stitution agenda to hold the 1962 A.D.S.A. 
meeting at the University of Maryland and the 
1964 meeting at the University of Georgia. 


The Board went on record as favoring the 
proposal to organize an International Dairy 
Science Congress at the time of the A.D.S.A. 
annual meeting at the University of Maryland 
in 1962. This date coincides with the centennial 
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of the establishment of the United States De- 
partment of Agriculture and the Land Grant 
College System. The Board voted to appoint 
a special committee to explore the best possible 
means of organizing this event, with special con- 
sideration to International cooperation, United 
States Government cooperation, and Industry 


cooperation. These studies will encompass 
problems relating to finance, program inte- 


grations, and organizational participation. The 
Board requested that this committee report 
its recommendation not later than January 1, 
1959. The committee consists of R. E. Hodg- 
son, Chairman; D. H. Josephson, E. L. Jack, 
I. A. Gould, and Harry Herman. 

The Board went on record as favoring sup- 
port to this undertaking to the extent that 
financial responsibility will permit and to be 
decided at that time. 


(B) Journal Management. The report of the 
Journal Management Committee. 

(a) The Board voted to: 

1. Eliminate the 
Journal. 

2. Accept the plan of subscribing to Dairy 

Science Abstracts. 
3. In the event the 750 subscriptions (the 
number required to get a $4.90 price) are not 
received, the Association is to underwrite the 
difference until such time as the full quota is 
met. The Secretary-Treasurer and Editor are 
to cooperate in publicizing this plan, so that 
it may become effective January 1, 1959. 

(b) To continue publication of the abstracts 
of regional meetings. This action is taken in 
lieu of the fact that other economies have been 
made, such as deletion of abstracts. 

(c) To continue printing in the JouRNAL 
the abstracts of papers to be presented at the 
annual meeting and as a part of the program 
of the annual meeting. 

(d) Approved the editing and shortening 
of papers of over 12 pages in length, but that 
papers of more than 12 pages can be pub- 
lished in the JoURNAL, subject to the approval 
of the Editor and Editorial Board. 

(e) All other items in the report were ap- 
proved, and the Board commended Dr. W. M. 
Roberts, Chairman of the Journal Management 
Committee, for the excellent manner in which 
he conducted the affairs of the committee this 
year. 

Report of the Editor. The Editorial staff of 
the JoURNAL has been gratified and encouraged 
by the improved quality and the fundamental 
nature of papers that have been accepted for 
publication during the past year. 

During the calendar year 1957, papers have 
been published in the various sections of the 
JOURNAL as follows: 


abstract section of the 


Research papers, 176; Technical Notes, 
28; Our Industry Today, 15; Our Associa- 
tion, 7, and Symposia, 8. 
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At the Annual Meeting at Oklahoma State 
University in June, 1957, the Editorial Staff 
and Editorial Board recommended that a con- 
cise summary of every paper be written by the 
author and placed in special print at the be- 
ginning of the paper. The Editorial Board 
also recommended that the Table of Contents 
be printed on the front cover of the JouRNAL. 
Both recommendations were approved by the 
Journal Management Committee, W. M. 
Roberts, Chairman, to become effective Janu- 
ary 1, 1958. 

Due to the prompt and decisive action of the 
Editorial Board, the interim between receipt 
and publication of papers has been shortened, 
on the average by about one month, during the 
past year. Certain papers can be published 
more quickly than others because some depart- 
ments in colleges, and some equivalent adminis- 
trative units in government and commercial lab- 
oratories, have committees that review papers, 
critically, before they are submitted for publi- 
cation. Almost invariably, such papers pass 
through the channels of review and are ap- 
proved more quickly than those papers which 
are not subject to such critical reviews before 
being submitted. 

The Garrard Press has cooperated in a fine 
way to expedite the publication of papers in 
the JournaL. R. J. Dandeneau and Mrs. Lois 
Hough have been most helpful in executing 
the procedures that were formulated by W. V. 
Price’s committee [J. Dairy Sci., 40:4 (1). 
1957]. These procedures have been used for 
17 months and their simplicity and effectiveness 
indicate the sound planning and judgment of 
Price’s committee. 

In July, 1957, the Garrard Press and the 
Editor arranged a system whereby all manu- 
scripts are sent to the press two months before 
they are set in type. This arrangement has 
made it possible to get the JouRNAL on schedule 
again. It is hoped that each issue can be 
mailed before the 20th of the month. 

The Symposium Section was added to the 
JouRNAL this year. It provides a place to pub- 
lish all symposium papers presented at the 
Annual Meeting. 

The “Our Industry Today” section of the 
JouRNAL has ineluded papers presented at 
college conferences and at government research 
centers. In October, 1957, the Eastern Regional 
Research Laboratory at Philadelphia, Pennsyl- 
vania, under the direction of Dr. P. A. Wells, 
sponsored a conference on cheese research at 
Beltsville, Maryland. Practically all the papers 
given at this conference were published in dif- 
ferent issues of the Journau. Dr. I. A. Gould 
has had participants in conferences at The 
Ohio State University contribute papers to 
the Our Industry Today section. It is hoped 
that other colleges, government research centers, 
and commercial research centers will also con- 
tribute papers from their conferences. Such 
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papers are sent through the channels of review 
for approval by the Editorial Board. 

It has been a struggle over the years to 
maintain a useful abstract section. W. O. 
Nelson, Abstract Editor, has had considerabie 
difficulty in keeping capable people interested 
in taking the time to abstract scientific papers 
in all phases of Dairy Science. As a result, he 
recommended to a meeting of the Journal Man- 
agement Committee on April 10, at Cham- 
paign, Illinois, that some action be taken to 
reorganize the abstract services. Board action 
is reported on page 1135. 

The Editorial Staff and the Editorial Board 
welcome suggestions from the membership for 
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improving the JouRNAL and for extending its 
services to areas that may be neglected. Dairy 
industry research laboratories and state and 
federal regulatory laboratories are invited to 
submit papers to the different sections of the 
JOURNAL. 

The Editorial Board has been greatly 
strengthened by the addition of Dr. N. L. Jaeob- 
son of Iowa State College and Dr. H. D. Eaton 
of Connecticut State University. The resigna- 
tion of Dr. J. O. Almquist of Pennsylvania 
State University has been accepted, reluctantly. 
His service on the Editorial Board was always 
beyond the call of duty. Thanks are extended 
for faithful and devoted service to the JouRNAL. 


(4) Secretary-Treasurer’s Report. H. F. Judkins presented this report, which was 


accepted by the Board, as follows: 


Financial 
1957 1956 1955 
Income $80,181.55 $80,415.99 $60,441.89 
Operating Costs 73,114.32 74,737.20 60,347.09 
Gain $ 7,067.23 $ 5,678.79 $ 94.80 


JOURNAL expense about 85% of operating costs. 


Memberships and subscriptions as of May 1, 1958 


1957 to May 1st 1958 to May Ist 


Total 
1957 Total Total New 
Number of paid members 2,243 2,173 2,364 354 
Editorial Board 12 
Life members 13 
Honorary members 14 
2,403 
Affiliate members 598 580 559 280 
Subscribers 1,628 1,550 1,506 
Affiliate chapters 39 37 39 
Classification of new members received Store sales—A & P, ete. 3 
in 1957 and 1958 Armed Forees 3 
Dairy manufacturing 185 Field work ; = 3 
Teaching or research or both at céllege- Milk administrator, [ SDA 2 
dairying or related subject 82 — Dairy Association 2 
College or USDA extension work 38” ational Dairy Couneil a 
Feed manufacturing company and research 25 Potal 472 
Dairy equipment or supply firms 24 Classification of 342 affiliates 
Milk Producers Assn. work 19 Classification Number 1958 1957 
County agent or assistant 14 (%) (%) 
Chemical company, vitamin cleaners, Graduate students 171 “50 50 
: foods, ete. 13 Seniors 98 29 29 
Farm manager It Juniors 52 15 16 
Breed Association work 12 Sophomores 15 4 ; 
Trade Association work 2 Site 7 9 9 


State Dept. of Agriculture 7 
Federal, state, or city health dept. 5 
Publishing work 4 
Private or government lab. or consultant 4 
Various 4 
Veterinary—private practice or with 
commercial concern or USDA 3 


1957 members suspended, cancellations, 
and deaths to May 1, 1958 


Suspended 191 
Caneellations 35 
Deceased 8 
Total 234 (compared to 235 a year ago) 
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The following reports were accepted and 
suggestions made: 
(5) Auditing. 

Committee. 


The report of the Auditing 


(6) Plant Training Manual. That the com- 
mittee should complete the manual for publiea- 
tion as quickly as possible and arrange for 
publishers and distributors. A final decision 
to be made by a mail vote of the Board. 


(7) Publie Relations. That the report of the 
Public Relations Committee be aecepted with 
commendation for their efforts and that this 
committee not be reappointed. 


(8) Membership. The report of the Member- 
ship Committee with minor changes was re- 
turned to the committee. 

(9) Education. To accept the special Educa- 
tion Committee Report. That the special com- 
mittee on education become a standing commit- 
tee of the Association, and that a system of 
rotation be established in conformity with other 
standing committees of the Association. To 
ehange the Procedural Manual to read that 
this committee will be comprised of seven 
members, one of whom will be a member of the 
Board ex-officio. 

(10) Dairy Remembrance. The report of the 
Dairy Remembrance Committee, and that the 
committee be continued. 

(11) Association-Division-Coordinating. The 
report of the Association-Division-Coordinating 
Committee, and that the committee be dis- 
charged as it has fulfilled its obligation. 

(12) National Research Council. The report 
of the representative to the National Research 
Council and that his services be continued. 

(13) Resolutions. The Board voted accept- 
ance of the following resolutions: 

(a) Thanking the staff members of North 
Carolina State College and other agencies in 
North Carolina for contributing -to the success 
of the 53rd Annual Meeting of the Associa- 
tion. 

(b) Thanking the 
awards. 


donors of our various 

(c) Endorsing the aggressive disease-eradi- 
sation program of state and federal govern- 
ments and urging an expansion in the research 
and action programs relating to various cattle 
diseases. 

(d) Commending the U. S. Department of 
Agriculture and various educational agencies 
conducting the school milk program, and rec- 
ommending that it be continued and expanded. 

(e) Recommending that the U. S. Depart- 
ment of Agriculture and Civil Service Com- 
mission give special attention to the shortage 
of qualified dairy scientists and take steps to 
offer men well-trained in this field salaries 
which are competitive with other federal agen- 
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cies and various educational and commercial 


institutions. 

(f) Congratulating the Dairy Industry Com- 
mittee, U. S. Publie Health Service, and the 
International Association of Milk and Food 
Sanitarians on the progress made in the 3-A 
Standards program. 

(g) Urging that increased support be given 
to the Dairy Husbandry Research Branch of 
the U.S.D.A., in aiding the production, test- 
ing, and sire-proving programs under way in 
this nation. 

(h) Urging the U. 8S. Department of Agri- 
culture and State Experiment Stations to con- 
duct more research on weighing and sampling 
devices used in pipe-line milking installations. 


(14) Historian. The Historian’s report and 
that Dr. Trout be continued as Historian. 

(15) Representative to Dairy Industry Com- 
mittee. The report of the representative of the 
Dairy Industry Committee, with commenda- 
tion, and that the representative be discharged, 
since his duties have been completed. 

(16) 3-A Sanitary Standards. The report of 
the representative to the 3-A Sanitary Stand- 
ards Committee, and that a representative be 
continued and, if it be his desire, that a com- 
mittee of one or two be formed to work with 
him. 

(17) Program. The report of the Program 
Committee, with commendation. That Dr. F. J. 
Babel be appointed chairman of the Program 
Committee for the 1959 meeting. 

(18) Student Affiliate. The report of the 
Student Affiliate Committee, with thanks to 
Dr. Snyder for his excellent work. 

(19) Public Health. The Publie Health re- 
port and that the same committee be continued 
for another year. 

(20) Nutrition Research. The report of the 
Nutrition Research Committee. 

(21) A.A.A.S. The report of the representa- 
tive to the American Association for the Ad- 
vancement of Science. 

(22) Purina Fellowships. The report of the 
representative of the Ralston Purina Research 
Fellowship selection committee. 

23) Necrology. The Necrology Committee 
ot the American Dairy Science Association, 
reporting the deaths of the following members: 
Dr. G. E. Hawley, Grand Rapids, Michigan; 
James T. Smith, White Water, Wisconsin; 
H. J. Brueckner, Piedmont, California; Her- 
bert C. Otting, Minerva Park, Ohio; Dr. Frank 
B. Morrison, Sarasota, Florida; Professor 
Floyd M. Atkeson, Manhattan, Kansas; Carl 
EK. Lee, Milwaukee, Wisconsin; Clarence J. 
Babcock, Washington, D. C.; R. J. Remaley, 
Des Plaines, Illinois; William H. List, New 
York, N. Y.; William R. Davey, State College, 
Pa.; Delmar J. Young, Newark, Delaware; Dr. 
George P. Sanders, USDA, Washington, D. C. 
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(24) Pasture and Range Management. The 
report of the special committee on Pasture and 
Range Management, and to continue this com- 
mittee until the work has been completed. 

(25) Livestock Sanitary Association. The 
report of the representative of the U. S. Live- 
stock Sanitary Association with commendation, 
and that the incoming President write a letter, 
thanking him for a splendid job for his first 
year in this position. 


(26) N.A.A.B. The report of the representa- 
tive of the National Association of Artificial 
Breeders, with commendation for meritorious 
work, 


(27) Inter-Society Cooperation. The report 
of the Inter-Society Cooperation Committee, 
and that Dr. L. A. Moore remain as representa- 
tive to Inter-Society Cooperation but that we 
do not expend money further in its behalf. 

(28) Graduate Student Scientific Presenta- 
tion Competition. The report of the special 
committee, referring it to the Student Affiliate 
Committee for study and possible implementa- 
tion on a trial basis, in one section, at the 1959 
annual meeting. 

The Board voted that the special committee 
on the Graduate Student Scientifie Presentation 
Competition be discharged, with special thanks 
from the Board. The Board directed that the 
Student Affiliate Committee return its final 
proposal for approval by the Board and that 
if it decides to proceed with the plan, one cash 
prize will be awarded not to exceed $100, with 
a suitable plaque or certificate to the winner. 

Publication of Reports. The Board voted 
that the following reports be published: The 
President’s Address; Policy Committee report; 
representative to the Association of Artificial 
Breeders; representative to the 3-A Standards 
Committee; representative to National Re- 
search Council; representative to the U. S. Live- 
stock Sanitary Association, and Publie Health 
Committee report. 


REGISTRATION FOR THE 
ANNUAL MEETING 


Alabama 10 Kentucky 35 
Arizona t Louisiana 27 
Arkansas } Maine 9 
California 1] Maryland 97 
Colorado } Massachusetts 25 
Connecticut 11 Michigan 88 
Delaware is Minnesota 10 
Florida 15 Mississippi 10 
Georgia 27 Missouri 35 
Idaho 0 Montana 0 
Illinois 160 Nebraska 21 
Indiana 37 Nevada 0 
lowa 48 New Hampshire’ 6 
Kansas 15 New Jersey 43 
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New Mexico 1 South Dakota 6 
New York 138 Tennessee 27 
North Carolina 258 Texas 15 
North Dakota 7 Utah 5 
Ohio 96 Vermont 14 
Oklahoma 16 Virginia 33 
Oregon 2 Washington 4 
Pennsylvania 75 West Virginia 13 
Rhode Island t Wisconsin 108 
South Carolina 26 Wyoming 3 


Washington, D.C. 52 


Alaska l Costa Rica l 
Canada 23 England 2 
India l Philippines i 
Norway l South Africa 2 
South America 2 
TOTAL 1,732 
Total registration of men from industry....260 
1. Not preregistered 34% 
2. Preregistered 66% 
Total registration of men from colleges....725 
1. Not preregistered 15% 
2. Preregistered 85% 
Wives 364 
Children 342 


REPORT OF PRODUCTION SECTION 


The program for the Production Seetion in- 
cluded the presentation of 125 papers and 
participation in four symposia, 

The Production Section business meeting was 
held at 3:30 p.m., June 17, with Chairman 
S. P. Marshall presiding. Sixty-two members 
attended. A joint meeting with the Extension 
Section at 4:30 p.m., and 97 attended. 

Officers elected for 1958-59 were: Chairman, 
N. L. Jacobson (Iowa), Vice-Chairman, George 
W. Trimberger (New York), Secretary, 8. D. 
Musgrave (Oklahoma). 

Chairman Marshall read the list of committee 
members and appointed Dr. Dwight Seath to 
take the place of the late Professor Atkeson on 
the Dairy Cattle Type Committee. 

The report of the Dairy Cattle Judging Com- 
mittee included the names of individual and 
team winners of the 1957 National Intercol- 
legiate Dairy Cattle Judging contest. The com- 
mittee also reported on an extensive survey 
relative to the value of training received by 
students enrolled in judging classes and stu- 
dents that have an opportunity to participate 
as members of a judging team. Evidence was 
presented to show that this provides splendid 
training which often is of direct benefit 
throughout the life of the individual. 

The Resolutions Committee expressed appre- 
ciation to the officers of the Production Section 
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for the successful program at the 1958 meet- 
ings. The committee further reported that the 
work of the General Resolutions Committee had 
been noted and duplication of resolutions 
avoided. 


The Breeds Relation Committee reported on 
the 1957 revisions of the Unified Rules for 
Official Testing; on recommendations for evalu- 
ation of milk weighing, metering, and sampling 
devices; on the acceptance of D.H.I.A—IBM 
Barn Sheet in lieu of HIR Supervisor’s Re- 
port and on suggestions relative to feed ad- 
ditives. 

Members of the Dairy Cattle Breeding Com- 
mittee recommended that: 

(1) D.H.I.A. sire proofs include comparison 
of sire’s daughters with the average of 
contemporary herd mates. 

(2) Investigations on solids-not-fat should 
be coordinated. 
(3 


— 


Undesirable inherited traits in cattle 
should be diagnosed and recorded by as- 
sociations concerned with dairy cattle im- 
provement. 


The Dairy Cattle Health Committee included 
five recommendations for projects in the future. 
The suggested projects are outlined in detail in 
the report of the Committee. 


The Dairy Cattle Type Committee reported 

that: 

(1) Progress was made in the preparation of 
a bulletin on “The Importance of Type 
in Dairy Cattle Breeding and Manage- 
ment.” 

(2) The Revised Cow and Bull Score-Cards 
are in print. 

(3) The Committee recommended a list of 
five points on type that should receive 
additional study by dairy research work- 


ers. 


Respectfully submitted, 


S. P. MarsHauu, Chairman 
N. L. Jacopson, Vice-Chairman 
G. W. TrRiMBERGER, Secretary 


REPORT OF THE MANUFACTURING 
SECTION 


The Manufacturing Section held two busi- 
ness meetings on June 17, 1958, with F. J. 
Babel, Chairman of the section, presiding. The 
following were designated by election to serve 
as officers of the section for the coming year: 
B. H. Webb, Chairman; S. Patton, Vice-Chair- 
man, and B. Heineman, Secretary. Five com- 
mittees presented reports. These reports and 
the continuance of each of the committees were 
approved. 


The extensive activities of the Committee 
on Judging Dairy Produets, involving judging 
contests, fellowships, contest rules, ete., were 
reported by G. M. Trout; and the efforts of its 
subcommittee to develop a much-needed score- 
card for dry milk products was discussed by 
B. M. Zakariasen. It has been recommended 
that the reports of these two committees be pub- 
lished in this JouRNAL, including a_ tentative 
dry milk score card with definition of terms. 
One quotation from the parent committee’s 
report seems in order and it is as follows: 
“During the year, the committee lost a loyal, 
long-time, valued member in the passing of 
C. J. Babeock, who served faithfully so well 
the interests of dairy products judging since 
1925.” In a larger sense, the loss of this man, 
who served the Association and the industry in 
many ways, is felt by all of us. 

The report of the committee on Butter, given 
by T. R. Freeman, presented the major prob- 
lems of the butter industry and recommenda- 
tions toward their solution. Principal among 
these problems were: (1) The need for a re- 
vision in Federal standards of identity for 
butter, and (2) the need for research on 
butter regarding oxidative flavors, false posi- 
tive phosphatase tests, desirable flavor, and 
keeping quality. The report of the committee 
included an extensive paper, “A Study of But- 
ter Characteristics and Grading Results Based 
on U.S.D.A. Grading, 1957” prepared by 
E. Small and F. E. Fenton of the Dairy Di- 
vision, Agricultural Marketing Service, USDA. 

A report of the Committee on Curd Tension 
of Milk, presented by L. K. Crowe, revealed 
that variations in results between laboratories 
and within laboratories continue to be a prob- 
lem. Some of the more important variables 
have been delimited and will be the subject 
of further study by the committee. 

A report of the Committee on Milk Proteins 
Nomenclature, Classification, and Methodology 
was made by B. L. Larson. The primary effort 
of this Committee involves integration of edu- 
cational and research efforts on milk proteins 
with nomenclature, classification, and meth- 
odology for protein as employed in the field 
of biological science as a whole. Another of 
its valuable contributions concerns the custom 
(which is to be continued) of its sponsoring 
invitational papers on milk proteins in the 
Manufacturing Section Program. This practice, 
together with meetings which the Committee 
holds during the year, seems to be fostering a 
high level of interest and quality in the research 
papers on milk proteins offered before the 
Manufacturing Section. 

No report was made by the Resolutions Com- 
mittee. 

Respectfully submitted, 

F. J. Basen, Chairman 
B. H. Wess, Vice-Chairman 
S. Parton, Secretary 
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REPORT OF THE EXTENSION 
SECTION 


The business meeting was on June 17, 1958, 
at 3:30 p.m., with Chairman Leo Fryman pre- 
siding. 

Officers elected for 1958-59 were: Chairman, 
L. A. Johnson (Michigan); Vice-Chairman, 
C. W. Nibler (Nebraska), and Secretary, 
Marvin Senger (North Carolina). 

Two changes in the new administrative hand- 
hook were accepted. One pertains to the for- 
warding of 200 copies of committee reports 
and papers to the Federal Extension Dairymen 
for distribution, and the other was the sending 
of two copies of committee reports to the See- 
retary of the American Dairy Science Asso- 
ciation. 

Extension committee reports accepted were 
as follows: 

(1) Dairy records. Developed a standard set 
of recommendations and procedures for check- 
ing, weighing, and sampling devices. Sug- 
gested that the Dairy Husbandry Research 
Branch, USDA, make every effort possible to 
provide forms used in central processing of 
D.H.I.A. reeords. Urged that the P.D.C.A. 
give further study and consideration in the 
using of D.H.I.A. production data in lieu of 
present HIR report forms. Recommended 
unified aetivity among state and federal agen- 
cies in promoting a campaign to increase the 
use of dairy records. Three motions were 
passed-—First, a motion to strike from the com- 
mittee report the sentence that pertains to the 
suggested testing year; second, a motion that 
costs of all retests be paid by the owner; and 
third, a motion that the method of handling 
abnormal records by central processing centers 
be changed in the committee’s report. Further 
studies were suggested on the possibilities of a 
new test for butterfat, direct pipetting of milk 
from pail or pipeline to test bottles, and the 
use of a uniform “life-history sheet.” The Ree- 
ords Committee’s report was supplemented by 
reports from Michigan, Lowa, and Maryland, 
with data on metering, measuring, and weigh- 
ing devices. 

(2) 4-H Clubs. The Committee organized 
and presented a panel discussion entitled 
“Swap-Shop of Ideas that Work.” Partici- 
pants were R. E. Burleson, Federal Extension 
Service (Moderator); W. A. Dodge, Vermont; 
T. W. Sparks, Florida; Ralph Bonewitz, Kan- 
sas, and W. R. Van Sant, Arizona. Subjects 
discussed were dairy demonstration and dairy 
judging programs and dairy products projects. 
The second phase of the program was a report 
by C. C. Olson, North Dakota, on “Older Youth 
and the 4-H Dairy Program.” 

(3) Teaching methods. There were 16 state 
exhibits presented for discussion. One paper 
was presented on the stimulation of positive 
thinking. 


Extension-Production joint committee — re- 


ports accepted were: 

(4) Breeds’ relations. Conducted a meeting 
for State Superintendents of Official Testing. 
Committee plans to study the literature con- 
cerning feed additives and their effect on milk 
production and eventually to make general 
recommendations to the P.D.C.A. (Purebred 
Dairy Cattle Association). 

(5) Dairy cattle breeding. Reeommended 
that the American Dairy Science Association 
formally invite representatives of the Pure- 
bred Dairy Cattle Association and the National 
Association of Artificial Breeders to become ex- 
officio members of the Dairy Cattle Breeding 
Committee of the A.D.S.A. Suggested that 
separate proofs for A.I. and natural progeny 
be published. Recommended that proofs include 
daughter-contemporary comparison of herd 
mates. Commended work of the special com- 
mittee which is coordinating investigations on 
solids-not-fat. Recommended that extension, 
college, and experiment station personnel ree- 
ognize the importance of obtaining complete 
information pertaining to undesirable inherited 
traits in eattle. Commended the Holstein- 
Friesian Association for initiating a program 
in this field. 

(6) Type. The committee commended the 
authors on the work accomplished towards the 
publication of the technical bulletin entitled 
“The Importance of Types in Dairy Cattle 
Breeding and Management.” Reeommendations 
were made about including additional informa- 
tion in the bulletin. The revised Score Card was 
still being studied by'the Purebred Dairy Cattle 
Association, but should soon be completed. 
Items needing further study, which were listed 
in the 1956 report, were re-emphasized. Special 
tribute was paid to the late Professor F. W. 
Atkeson, of Kansas State College, who was a 
member of the type committee before his un- 
timely death. 


(7) Health. Contirmed the need to stimulate 
and encourage additional research on the diag- 
nosis, prevention, treatment, and control of 
dairy cattle diseases. Arranged to have special 
articles published in the JourNAL. Implement 
through education, where the facts are known, 
the prevention and/or eradication of diseases. 
Work toward a general goal to make all the 
states modified-certified brucellosis-free by 
1960. Cooperate closely with all groups, agen- 
cies, and organizations on the problems of dairy 
cattle disease prevention, control, and eradica- 
tion. 

Abstracts of papers, presented in the Ex- 
tension Section, or in joint session with the Pro- 
duction-Manufacturing and American Grass- 
lands Council, have been published, or the re- 
quired copies distributed. 


C. W. Nipuer, Secretary 
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BOOK REVIEW 


251. Processed Plant Protein Foodstuffs. Ed. 
by Aaron M. AutrscnuL. Academic Press Ine., 
New York. 955 pp. $26. 1958. 

This comprehensive volume concerning the 
sources, production, and processing of plant 
protein foodstuffs represents the cumulative 
efforts of 38 recognized authorities in a wide 
range of allied fields. It is addressed to 
nutritionists, medical scientists, and students 
of proteins; to government and health authori- 
ties who seek to solve the problem of feeding 
a growing world population; and to commer- 
cial producers and consumers of plant protein 
foodstuffs. 

The book is organized to present both a 
broad view of the problems and practices in 
the manufacture and use of processed plant 
protein foodstuffs and a detailed discussion 
of the major protein sources. Specific chap- 
ters deal with a discussion of proteins and 
their constituent amino acids in general, dif- 
ferent types of plant proteins and their char- 
acterization and properties from a chemical 
point of view, effects of heat and other proe- 
essing factors on plant protein, nutritional 
considerations, sourees, properties and proc- 
essing of specific plant protein sources, ete. 

In order to give an appreciation of the 
range of areas covered, the following lists the 
titles and authors of the chapters in the book: 
Introduction by M. L. Anson and A. M. Alt- 
schul, Proteins by C. M. Lyman, Plant Proteins 
by A. Bondi, Processing of Oilseeds by H. D. 
Fincher, Effect of Heat on Plant Proteins by 
Irvin E. Liener, Effect of Other Processing 
Factors on Vegetable Protein Meals by K. A. 
Kuiken, Evaluation of Protein Quality by C. R. 
Grau and R. W. Carroll, Use of Processed 
Plant Proteins in Mixed Feeds by N. R. Ellis, 
Use of Processed Plant Proteins as Human 
Food by R. F. A. Dean, Vegetable Protein 
Isolates by Allan K. Smith, Potential Uses of 
Isolated Oilseed Protein in Foodstuffs by M. L. 
Anson, Chemical Sources of Nitrogen as Sup- 
plements to Protein Feeds by J. K. Loosli, 
Supplementation of Plant Proteins with Amino 
Acids by J. Waddell, Soybean Oil Meal by 
W. W. Cravens and Endre Sipos, Edible Iso- 
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lated Soybean Protein by S. J. Cirele with 
D. W. Johnson, Groundnuts (Peanuts) and 
Ground Nut Meal by Gordon D. Rosen, Cotton- 
seed Meal by A. M. Altschul, C. M. Lyman, and 
F. H. Thurber, Sesame Meal by Robert W. 
Caldwell, Sunflower Seed Oil Meal by D. R. 
Clandinin, Rapeseed, Mustard-Seed, and Poppy- 
seed Meals by B. C. Christian, Linseed Oil Meal 
by Seth W. Peterson, Minor Oilseed and Tree 
Nut Meals by J. A. Kneeland, Coconut Oil 
Meal by Leo V. Curtin, Palm Kernel Meal by 
J. G. Collingwood, Alfalfa and Other Leaf 
Meals by C. Ray Thompson, Peas and Beans 
by I. Deschamps, Fermentation Feedstuffs by 
C. 8. Boruff and J. M. Van Lanen, Milling 
Feeds by R. D. Seeley, Microbial Proteins by 
J. L. Stokes, The Algae by W. A. P. Black, 
Inedible Oilseed Meals by Don S. Bolley and 
Raiford L. Holmes, Plant Residues and Pom- 
aces by E. G. Kelley, and Amino Acid Compo- 
sition of Foodstuffs by T. H. Hopper. These 
are followed by an Appendix containing tables 
of National Average protein food supplies for 
the various areas and countries of the world 
and an author and subject summary. 

While the major emphasis in the book is on 
present-day practice and uses, trends and 
possibilities for the future also are well dis 
cussed. The chapters by Stokes on Micro- 
bial Proteins and by Black on the Algae are 
especially pertinent in this regard. 

The book contains some shortcomings; for 
example, there is considerable overlapping in 
some areas and the chapter organization leaves 
something to be desired. It also suffers from 
the usual difficulties associated with a collected 
work, in that some authors have done their job 
exceptionally well and others not so well. 

In summary, this book represents an aceumu- 
lation of knowledge which should be in the 
hands of every person concerned with human 
and animal nutrition. The price of the book 
appears high at first glance, but the contents 
well justify the expense. B. L. Larson 


CONDENSED AND DRIED MILKS; 


BY-PRODUCTS 


252. Cream tablet and process for the manu- 
facture of it. H. S. Brocuner. U. S. Patent 
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2,839,407. 4 elaims. June 17, 1958. Offie. 
Gaz. U. S. Patent Office, 731, 3:695. 1958. 
The tablet is composed of milk, butter fat, 
carbohydrates, and protein in the proportion 
of 30-60% fat, 6-12% protein, and at least 
20% earbohydrate. The claim is made that 
the tablet is soluble in warm drinks such as 


coffee. R. Whitaker 


DAIRY CHEMISTRY 


253. Oxygen consumption and lactose syn- 
thesis rates of mammary gland slices from lac- 
tating guinea pigs. M. Narro, N.I.R.D. Univ. 
of Reading, England. J. Dairy Research, 25: 
17. 1958. 

Mammary gland tissue slices were taken from 
guinea pigs with known levels of milk produc- 
tion. This tissue was washed in cold Ringer 
solution, then ineubated in this solution after 
adding glucose and saturating with oygen. 

The lactation curves of milking guinea pigs 
were ascertained by the use of five animals and 
their litters. Milk production peaked at about 
three days, then declined, terminating about the 
16th day. 

Oxygen consumption and lactose synthesis 
were reported in terms of dry weight of the 
tissue and its content of desoxyribonucleie acid 
(DNA). Oxygen consumption relative to DNA 
was highest at peak production. Lactose syn- 
thesis on a dry weight basis was highest at 
initiation and declined linearly thereafter, but 
on a DNA basis peak lactose production co- 
incided with peak production. J.D. Donker 


254. The chemical composition of the colos- 
trum and milk of the ewe. D. R. Perrin. Rua- 
kura Animal Research Sta., Dept. of Agr., New 
Zealand. J. Dairy Research, 25: 70. 1958. 

The colostrum and milk from 12 ewes were 
collected and analyzed throughout a lactation. 
Half of the animals were maintained on a low 
plane of nutrition while the remainder were 
ted normally. The samples were analyzed for 
total solids, fat, protein, ash, lactose, chloride, 
calcium, magnesium, and phosphorus. 

There were lactational trends for all major 
constituents. Colostrum was characterized by 
very high protein and fat contents and low 
lactose contents. Milk compositional trends 
were similar under both nutritional states, but 
there were differences. Colostrum from the 
low-plane group had lower fat and protein 
but higher lactose and total mineral values. 
Normal milk from low-plane animals was lower 
in fat, protein, and ash. J. D. Donker 


255. Chemical solution of evaporator scale. 
N. O. Scomipt AnD W. S. Wiss, Dept. of Sugar 
Chem. and Technol., Imperial Coll. of Tropi- 
eal Agr., Trinidad, B.W.I. Ind. Eng. Chem., 
50, 5: 811. 1958. 


Methods are available for the solution of the 
scale problem in sugar factory evaporators. 


LITERATURE 


The choice of method must be based on econ- 
sideration of the chemical type of scale. Sodium 
citrate is recommended for the more soluble 
scales. EDTA has the widest application and 
experiments are reported on its use, including 
factors affecting the rate of solution of seale 


by EDTA. B. H. Webb 


256. Ion exchange paper in rapid separation 
and identification of basic amino acids. Argi- 
nine, histidine, and lysine from casein hy- 
drolyzates. M. M. TucKERMAN, Dept. of Chem., 
Rensselaer Polytechnic Inst., Troy, N. Y. 
Anal. Chem., 30, 2: 231. 1958. 

Ion exchange functions have been incorpo- 
rated into paper, making it useful for sepa- 
ration and identification of various mixtures. 
A new sulfonie acid-type cation exchange resin 
paper was used to separate arginine, histidine, 
and lysine from casein hydrolyzates in 90 min. 
Acetate buffer at pH 5.2 was the developing 
solvent in conventional descending chroma- 
tography technique. B. H. Webb 


257. Phosphatase reactivation in dairy prod- 
ucts. T. L. EppLEMAN anv F. J. BABEL, Dairy 
Dept., Purdue Univ., Lafayette, Ind. J. Milk 
and Food Technol., 21, 5:126. 1958. 

Samples of raw skimmilk and cream were 
heated at various temperatures ranging from 
167 to 284° F. for holding times up to 15 see. 
Samples heated to 86° F. and held showed 
more enzyme activity than samples held at 
41° F. With all products held at 86° F., the 
phosphatase activity classed them as under- 
pasteurized. 

Samples of milk which gave a_ negative 
phosphatase test after heating to 145° F. for 
30 min. did not give a positive test after sub- 
sequently heating to higher temperatures known 
to reactivate phosphatase in raw milk. 

Milk samples containing reactivated phos- 
phatase were not positive when exposed to 
145° F. for 30 min., and subsequently heating 
to high temperatures failed to activate the 
enzyme. : 

Four samples of cream labelled “sterilized” 
showed phosphatase activity. The samples were 
bacteriologically sterile. H. H. Weiser 


DAIRY ENGINEERING 


258. Method for continuous production of 
butter. A. Masexk anp Z. Manik. U. 8. Patent 
2,840,460. 2 claims. June 24, 1958. Office. Gaz. 
U. S. Patent Office, 731, 4:982. 1958. 

Cream is introduced into the top of a cham- 
ber, where it falls onto the top member of a 
series of fins attached to a rotating central 
critical shaft. The cream trickles downward 
from one fin to another under violent agitation 
induced by the cream passing between the 
rotating fins and another set of stationary fins 
attached to the walls of the chamber. The space 
between the rotating and stationary fins is 














FEEDS AND FEE 


limited. The cream is churned by the time it 
reaches the lower sections of the chamber. The 
buttermilk and butter are continuously re- 
moved through an outlet in the bottom. 


R. Whitaker 


FEEDS AND FEEDING 


259. Effect of variation in nutrient intake 
upon the yield and composition of milk. ITI. 
A note on experimental methods. A. W. A. 
Burt, N.I.R.D., Univ. of Reading, England. 
J. Dairy Research, 25: 1. 1958. 

The efficiency of several statistical designs 
used in dairy cattle feeding trials is examined. 
A 3X 3 Latin-square design was found to be 
very effective in differentiating treatments. The 
effect of length of observational period was 
studied. Using the last 2 wk. rather than only 
the last week slightly reduced the minimum 
significant differences of observations. The 
major differences between treatments usually 
had developed by the second week. One-day 
weights were found as effective as three-day 
weights in three out of four trials. 

Three different methods of analyses were 
utilized to assess the results of treatment upon 
milk yield when randomized block designs were 
used. Use of covariance analysis with initial 
yield reduced error variance considerably. 
There was a further refinement made by assess- 
ing treatment effects by applying analysis of 
variance to change in production during ex- 
perimental period, as contrasted to a pre- and 
post-experimental period rather than to pro- 
duction figures themselves. J. D. Donker 


260. A comparison of dried skimmilk and 
white fish meal as protein supplements for fat- 
tening pigs. II. On all-meal feeding under 
commercial conditions. R. Braupr, P. M. 
CuARKE, K. G. MitcHernt, A. S. Cray, A. 
FRANKE, AND P. H. Sepawick, N.I.R.D., Univ. 
of Reading England. J. Dairy Research, 25, 
2:181. 1958. 

Four rations in which various amounts of 
dried skimmilk were substituted for white fish 
meal were compared under commercial con- 
ditions. As the pigs achieved 130 lb. weight, 
protein supplement was reduced. The supple- 
ments included in the rations were as follows: 
(a) 10 and 7% white fish meal, (b) 10 and 7% 
dried skim, (c) 15 and 10.5% dried skim, 
(d) 20 and 14% dried skim. The crude proteins 
of rations (a) and (d) approximated 17.7 dur- 
ing early growth and 15.5% during growth 
from 130 lb. to slaughter. The all dried skim 
group grew significantly faster than the fish 
meal group, e.g., 1.12 Ib/day vs. 1.25 Ib/day. 


The careasses of the skimmilk pigs tended to be 


somewhat inferior, as they had thicker back 

fat, thicker bellies, and smaller breadth of eye 

muscle than animals that received fish meal. 
J. D. Donker 
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261. A comparison of lried skimmilk and 
white fish meal as protein supplements for 
fattening pigs. R. S. Barper, R. BraupE, AND 
K. G. Mircueui, N.LR.D., Univ. of Reading, 
England. J. Dairy Research, 25: 19. 1958. 
Four rations containing various amounts of 
dried skimmilk or white fish meal as a substi- 
tute were fed to 36 growing pigs. In each of 
the rations protein content was reduced when 
the pigs weighed 130 lb. The starting rations 
contained between 14.9 and 17.7% crude pro- 
tein. Slaughter weight of 204+ 1b. was 
achieved in 105 days with a 20-14% dried skim 
ration, and ranged up to 115 days for the 
ration which contained 10-7% dried skimmilk. 
The effect of the rations on careass quality 
was studied. Back fat and belly thickness were 
somewhat increased in pigs consuming the 
ration which contained either 10 or 15% dried 
skim in the starting ration. J. D. Donker 


262. An investigation of 14 herds producing 
substandard milks in the east of Scotland. 
R. A. Epwarps, Edinburgh and E. Scotland 
Coll. of Agr., George Square, Edinburgh. 
J. Dairy Research, 25, 1: 9. 1958. 

Fourteen herds (416 animals) with a past 
history of producing milk with a substandard 
content of solids-not-fat (S.N.F.) were studied. 
Individual-cow milk samples from morning and 
evening milkings were composited according 
to relative yields at each milking and analyzed 
for fat, total solids, lactose, crude protein, 
chlorides, ash, and 8.N.F. Collections were made 
during August and September, a critical time. 
Attempts were made to assess feeding and 
herd health conditions (mastitis). Of the 416 
samples, 138 had less than 8.5% S.N.F. The 
difference between normal and substandard 
milk was due almost equally to a drop in lactose 
and protein, with the latter predominating 
slightly. It was thought that inadequate feed- 
ing contributed majorily to protein decrease 
and that mastitis affected mainly lactose con- 
tent. The effect of age, breed of cow, and stage 
of lactation on §.N.F. also was considered. 

J. D. Donker 


263. Winter feeding of dairy cows. V. A 
comparison of the relative value for milk pro- 
duction of artificially dried cocksfoot and a 
timothy/meadow fescue mixture grown both 
in spring and in autumn. R. C. CAMPLING 
AnD W. Houmes, Hannah Dairv Research Inst. 
J. Dairy Research, 25, 2: 147. 1958. 

Four hays prepared from artificially dried 
forage from cocksfoot and a timothy/meadow 
feseue mixture cut both in spring and autumn 
were compared in a feeding trial. Eight Ayr- 
shire cows (milking) were used in a double 
balance 4 < 4 Latin-square design with 3-wk. 
periods. Hay made up a constant portion of 
the ration (17 lb/eow/day; approximately half 
of ration) and grain was fed according to pro- 
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duction by the group. Fodder beets (28 Ib.) 
were fed in constant amount each day to each 
cow. 

There were no differences in milk production 
or composition due to grass used. The spring 
grass gave slightly higher production (not sig- 
nificant) and slightly higher solids-not-fat in 
the milk. J. D. Donker 


GENETICS AND BREEDING 


264. The properties of New Zealand butters 
and butterfats. V. Milks and butterfats from 
monozygotic twin cows. F. H. McDowALL AND 
M. R. Parcuert, The Dairy Research Inst. 


(N.Z.), Palmerston North, New Zealand. 
J. Dairy Research, 25, 2: 159. 1958. 
Monozygotie twins (seven sets) were used 


throughout a lactation period to determine 
variation in properties of their butterfats. The 
animals were kept on pasture throughout. Milks 
were analyzed for fat, solids-not-fat, lactose, 
and total protein contents. Butterfat was ex- 
amined for iodine value, refractive index, soft- 
ening point, and saponification value, Reichert 
value, carotene content, and vitamin A content. 

Differences in body weights within sets of 
twins were without material effect on charac- 
teristies of milk examined. Identical twins 
showed advantages over nonrelated animals be- 
cause of the marked similarity of results within 
sets as compared to the between-set differences. 
However, some sets showed wide differences in 
identieality of results for certain measurements. 
Twin efficiency values were as follows: iodine 
value, 7.8; saponification value, 3.4; Reichert 
value, 5.5; carotene content, 7.8; vitamin A 
content, 1.7; vitamin A poteney, 2.5. 

J. D. Donker 


MILK AND CREAM 


265. Observations on the cell count and solids- 
not-fat content of cow’s milk. D. A. McKeEwnsIE, 
E. M. K. Booker, anp W. Moore, N. Scotland 
Coll. of Agr., Aberdeen. J. Dairy Research, 
25, 1:52. 1958. 

Milk samples from an Ayrshire herd were 
collected over a 2-yr. period and the cell 
counts and solids-not-fat (S.N.F.) were deter- 
mined. Milk with a high cell count generally 
had lower S.N.F. than milk with few cells. It 
was suggested that bulk milk with cell counts 
greater than 100,000/ml should be cause for 
concern. Often high-cell-count milk showed no 
typical mastitis-producing organisms. 


J. D. Donker 


266. The calorific value of milk of different 


species. D. R. Perrin, Ruakura Animal Re- 
search Sta., New Zealand Dept. of Agr. 


J. Dairy Research, 25, 2: 215. 1958. 
Milk from the cow, sow, ewe, goat and human 
were examined for energy content by use of the 
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bomb calorimeter. The results determined di- 
rectly were compared to those determined from 
chemical analysis, and good agreement resulted. 
The energy content of cow’s milk varied be- 
tween 54 and 110 ealories/100 g. milk, depend- 
ent mainly upon fat content. It was suggested 
that the following equation be used: 
E=9.11F + Y(6.38 x TN) + 3.95 L 

where E = Calories, F = Fat, TN = Total Ni- 
trogen and L = Lactose. Y is a constant ac- 
cording to species as follows: 5.12, 5.52, 5.54, 
and 5.54 for the sow, cow, ewe, and goat, re- 
spectively. J. D. Donker 


MILK SECRETION 


267. Cineradiographic observations on ma- 
chine milking. G. M. Arpran, F. H. Kemp, 
P. A. CLouGH, anp F. H. Dopp, Univ. of Ox- 
ford and N.I.R.D., Univ. of Reading, England. 
J. Dairy Research, 25, 2: 154. 1958. 

A quarter (front) of the udders of three 
cows was milked dry, then infused with a warm 
(100° F.) sterile suspension of barium sulphate 
(25%). The quarter was remilked, during 
which time an X-ray camera was operated at 
50 frames/sec; the exposure time was 1/100th 
sec/frame. It was possible to follow the rela- 
tionship between movement of the teat cup 
liner and milk flow. It was found that when a 
pulsation rate of 40 cyc/min was employed, 
milk flowed 55% of the time at a 1:1 ratio 
and 81% of the time at a 3:1 ratio. At a pul- 
sation rate of 160 eye/min, milk flowed 74% 
of the time at 1:1 ratio and 89% of the time 
at a 3:1 ratio. Rate of milk flow was not de- 
termined in these trials. It was pointed out 
that the cows showed a slight udder inflamma- 
tion for several milkings after the treatment 
with barium sulphate. J. D. Donker 


NUTRITIVE VALUE OF 
DAIRY PRODUCTS 


268. Reviews of the progress of dairy sci- 
ence; section D. Nutritive value of milk and 
milk products. W. A. McGi_uiwray Aanp J. W. 
G. Porter, Nat. Inst. Research in Dairying, 
Massey Agr. Coll. Palmerston North, N. Z., 
and Univ. of Reading England. J. Dairy 
Research, 25, 2: 344. 1958. 


The review is divided into two sections. In 
the first, the general aspects of the nutritive 
value of milk for man is followed by more 
specific details of the nutritive value of milk 
fat and the associated fat-soluble vitamins. In 
total, 128 papers are reviewed in the first see- 
tion and 135 in the second section. The second 
section deals with milk proteins, water-soluble 
vitamins, minerals, lactose, and use of milk 
for calves and young pigs. J. D. Donker 
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y i) These reagents are prepared and standardized to preserve 
NS We ik unaltered the properties of the original material and include 
' those commonly employed for the slide, roller tube and 

/ flask culture techniques for propagation and study of tissue 


» 
cells and viruses in vitro. 


REAGENTS OF ANIMAL ORIGIN-Desiccated and Liquid 


Plasma, Sera and Serous Fluids 
Embryos and Embryo Extracts 
Ultrafiltrates 


REAGENTS, CHEMICALLY DEFINED-Dilute and Concentrate 


Synthetic Media—Eagle-HeLa, Eagle L, Scherer, 
199, 703 and all formulas 

Balanced Salt Solutions—Earle, Gey, Hanks, 
Osgood, Simms, Tyrode and all formulas 


ENZYMES INDICATORS 
HYDROLYSATES MEDIA ENRICHMENTS 
BIOCHEMICALS CARBOHY DRATES 


Descriptive Literature sent upon request 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 








